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ABSTRACT
. The present study was suggested by evidence ir the

"‘*~psychological literature relating the presence of anxiety tod .

rapid shallow respiration A three session hreathing therapy?“;
. program was compared to an attention control program on a
A number of self-report and psychophysiological variables The }
- research design was a pretest-posttest control 'group design.~\\\
Subjects consisted of 18 self-referred highly anxious adui

e -
U 2 .

e,g%ﬂthe

two conditions. - Both groups. met for three,, hour~long,; small .

. .matghed for sex and age. and- ‘randomly assigned ‘to:on

;group'(n=3) sesdions. The breathing therapy program consistedsx
of ‘teaching» slow, - abdominal respiration as a relaxation'
techn‘gue~—andrceplng-device The- attentio ) : ;;T;_iiT
consisted of group discussion and self-relaxat onl. All v

subjects underwent two laboragory sessions, four weeks apart '
during which _respiration, cardiac, and skin conductance
measures were obtained. Both’ tonic physiological activity

. over three periods (baseline, anticipation, and recovery) , and °

specific responses tq a stressor (loud noise) were assessed.
Analyses were undertaken tol determine between group o -
differences on all. measures Repeated meagures analyses of .
variande revealed breathing therapy to be signiticantly more"é. ' 2

-:\ o effective than the attention eontrol program in‘decreasing, l

(a) respiratidn rate, and (o) two selt-report measures of
ankiety Limitations, impIications, and contributions of this . “‘f

- study -are discussed s , : A
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.Relationships between mentalﬁstates and re;pirqtion have

' been foted for—fa long time, back to the ancient belief/ that”
the diaphragm was the center of the soul. In the scientific

*1iterature many .studies are’ reported relating respiratory‘":'

speT———
-patterns with variables such as personality (Alexander & Saul
1940; xSkarbek, 1970) ; problem-solving ability (Golla &

_Antonovitch, 1929). life situations (Jacobs, Spilken, Norman

& Anderson, - 1970), and emotions (eghen, Goodenough Witkin,
Oltman. Gould, &‘ischuman, 1975y . Dudley, Holmes, Martin, L&
Ripley, 1963; Feleky, 1916; Re essler, Bruch, Thum, & CoIIIhs,-
1975; Stevenson -& %&pley, 1952) . Probaﬁly the hest
established and most often studied relationship is between
anxiety and respiration- f;at such«—e—'connection sexists is

supported by many / lineg of evidence from chealcal studies to

“ case repotts.‘ The evidence, discussed : below, -~ strongly

suppofts the relatignship between rapid, shallow, irregqular
' . . - . i . /’"‘. &

breathing and anxiety.

. ™

~ Despite .suppdrt for this relationshib, there is

inconclusive ev dence that by consciously alterinq one s

: pattern of res iration (1. e., breathing slowly, deeply. and

~regu1ar1y) e can- effect a decrease in anxlety *Altpough'
Information from several sources suggests this may be\ a mosat
useful t chnique in decreasing tension. carefully controlled“

studies are necessary for validation ot these claims. \
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angazhinﬁ_za;:gzna. -Somatic arousal (increased heart
rate, musCular_ tension, faster respiration, etc.) is
concomitant with subjective feelings of anxiety. This arousal
is usually considered a manifestation of an underlying anxiety

state. Specifically, high snXiety has: consistently ‘been

associated with rapid and shallow respiration_(Dalessio, 1978;.

1961' Suess, Alexender,, Smith, Sweeney, &

irespiratory/patterns ot people labeled "anxiety neurotics are

consistently different from those of.. "no“ﬁ\ls (th%ﬁtieu
1935 Clausen, 1951 Eeleky 1916, ‘Malmo & Shagass, 1949;

-

Sutherland, Wolf, & Kennedy, 1938) . —

Using a reésrding spirometer, Christie (1935) found that

those patients with a clinical diagnosis of anxiety neurosis

showed a shallow, irregular type of respiration. . However,. no

was also found in—advanced emphysema..

— 4

Utilizing a_pneumographic recording technique. in*‘groups

OQM;normal and neurotic subjects, Glausen (1951) recorded
th

acic and abdominal respiratory movements~" on five

subsequent days. Messures subjected to analysis consisted of
respiration rate -and inhalation/exhalatiop ratios for both
thorax and abdomen. It was found that neurotics breathed more,

rapidly and showed more irregularity wits}n sessions than’

"normals.

Sutherlsnd et al. (1938) obtained spirometric records T

a0
D Lt e AR

Damas Mora,ifrsnt, Kenyon. Patel, & Jenner, 197§ faulkner,'
-1941; Martin
Marion, 1980). ‘As well many studies have demonstrated that

: S a , )
“control ‘groups were described, and this pattern of respiration”

o

.z 9":5‘“'
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~—patterns tended to approach normality

o .J ;’, i : ; i :':,.!.‘r', oy
.E' : ) v » | v "\'
. .‘ ! l .’ )
— . : ) SR ‘Page_a
from hundreds of clinically diagnosed neurotic and psychotic

~patients which differed from those of normals ThL abdominal,,'

. records are characterized by irregularities in res;iration and

L B
-8

by periodic gasps aHB- sighs; They call. “these recordings <
"fingerprints" of mental states because recording taken.three -
to twenty-eight days apart duplicated each other with great

precision, and as clinical .status improved respiratory ‘?

"Malmo and Shagass (1949) found respiratory response to

painful stimuli to be much greater, as determined by the '~.

amount of deviation from prestimulus ‘respiration pattern-'

v

(irregularity scores) in anxious : pgzients than 1n either
normals or schizophrenics - R 1 - BRI
Lum (1975, personal communication) reports havingg'done,t

impedance spirometric analyses and blood carbon d okide levels .

oh more than ZOOOJ,patients suffering from anx ety states.

Impedance spirometry allows one to measure varioiis aspects of
respirati such as rate, rhyt\\\\\and thoracic movement by'
recording volume changes between pairs of elect odes-appfied A

to the chest wall Results have shovn an abnor 1 breathing
' ’

pattern to be universal . in these cases, characterized by

' predominant use of the thorax,.little diaphragmatic movE;;ht

] irregular volume, ‘and frequent sighs.. An. abnormally lov level
:of carbon dioxide is ‘also reported to occur in. the majority of
_thoracic breathers., Unfortunately, criteria tor %he diagnosia,-

-

of "anxiety states” are not specitied clearly Thul relults
may only be applicable to those sutfering tromyaberrant
breathing in the first place ‘

o

x b //“" e ) oty G K
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'l‘hese studies support the contention that somatic arousal

as_ reflected by respiration is an important characteristic of

anxiety states.: In order to more- rully “ appreciate the“' -

relationship betweep an lety -and respiration however, it is -

/
necessary to understand' he mechanics of breathing, and how

. ."‘..“ ‘
) ~assbciated with somatic arousal

v' . ’_'—'-.'. s . ~ i ' !
' o PO ¥ S - i e

»

var ous parameters of respiration ef fect c;hemical changes '

c————

Mﬂ.chanisg Q.I ."Bmthing-‘ ‘Internal respiration is ."a

complex chemical- pro'cess in .which oxygen is carried by the

- blood to nourish every cell in the body. The efficiency ‘of
this process depends in considerable part on“the mechanics of
airJ"intake, or external respiration (Stein & Luparello, 1967)

External respiration refers to ‘the process by whfch

. oxygen is obtained from .the atmosphere. through the nose, and

dodn into ‘the lungs. This mechanical process  depends on
expansion of _the torso to draw in air ".The torso'may' be
expanded in three vays; lifting the shoulders, extending ‘the

' chest outwards, or expanding the diaphragm downwards These
~ three types of breathing may be termed clavicular, thoracic,

and diaphragmatic. Although upon maximal exel;;tion all three

types ot breathing are utilized the most efficient for éﬂ&ormal

funt:tioning is diaphragmatic breathing (Brena, 1973 Rama,

Ballentine, & Hymee, 1979) .. This is because diaphragmatic

breathing pulls oxygen to the lower portion of the lungs where
most of the blood necessary for oxygen uptake circulates
'i'horacic breathing 18- much more shallow, _,allowing air

only into the middle and“upper portions oi’ the lungs, and as

ot L >
. ‘




' adaptive response to stress or threat,

Clarke & Hbmsley. 1982; Cohen et al .
.Lick

_tension (Lewis, 1959) .

" Page'S

such is‘less efficient as an habituil mode of respiration

(Brena, 1973) . It takes considerably more effort to dbtsin:n
'sufficient oxygen using primarily the thoracic mechanism, and
since more work is required mote oxygen 1s needed _This

results in .an increased respiration rate, and may contribute

to. feelings of fatigue an breathlessness. especially upon
1979 Soley & Shock 1938).

There is some evidence that thoracic; or
is ’
-diaphragmatic breathing, both in "anxiety neurotics"

exertion (Rama et al.

. shallow, rapid

”respiration*
and in
normal people facing threatening situations (Clark, 1978:;
197S5; Harris ., Katkin,
1976 Hblmes, McCaul, & Solomon. 1978;
1975) . Also, Damas
‘11976) and Martin (1961) demonstrated ‘a linear

relationship b;tueen state anxiety and respiration"?ate

& Habberfield
-McCaul, Solomon, & Holmes, 1979; Scopp.

Mora et al.

Thoracic’ breathing is typically activated as a biologically
providing the extra

oxygen necessary to either ﬁig;t-'or flee. ' If no activity
ic

occurs to discharge energy.- a viclous circle _msy enswe in
which this overbreathing exacerbates and maintains feelings of
. If this reactizn is intense enough or
occurs frequently, this type of breathing may become habitual,
It has been repeatedly demonstrated that tﬁs overbreathing

response is ‘very easily conditioned and generalization often

._’

occurs to a wide variety of environmental stimuli {Bykov,

1959, Ereedman, 1951)

more often related to. anxiety ‘than is-



‘ prgiggn;ilg;ign;ﬁyndngmg. Lum (1976); éalinsky (1974),
and others (Kerr; Daltoh, & Gliebe, 1937; Lewis, 1959; Rice,
-1950) convincingly argue‘that overbreathing itself may be a
primary disorder. -which can result in synptgms generally

associated with, and often 1abeled anxiety neurosis. Some

people adoptl abitual modes of breathing which may be harmful

Habitual overb eathing, characterized by rapid, . thoracic‘
-respiration and forced exhalation (L.e.: frequent sighs) is a

common breathing disorder which may have profound ‘effects on

" many physiological systems ST

The respiratory system regulates ventilation to maintain

arterial blood, tension levels of carbon dioxide (CO2) and

.oxygen (Ofy.at an optimal point, -meeting the needs of -the body

for 02 as <uell .as for CO2 removal and regulation of blood '

acidity. (Comroe, 1974) . The most iumediate ~effect of
N . | .

overbreathing, egpeg}allx ‘gorced exhalation, ' is a drastic
reduction of CO2 in the blood, producing respiratory alkalosis

(increased alkalinity of the blood),. In most individuals,

N emotional arousal is initially correlated with reduced CO2
. levels (Dudley,, Martin, - & Holmes, 1964). This ,mild

hyperventilation oceurs when:'ventilation -of the lungs is
greater than that ' needed to eliminate Cco2 (Comroe. 1974)

Carboh dioxide therapy (breathing intd a paper bag, for
.example) works in part to decrease anxiety by replenishing
exceesive loes of CO2' (Aveni & Cutter, - 1977;. Halsam, .1974;
Hblpe, 1958) . Loss of CO2 in turn.,decreases the availability

ot calcium, leading to enhanced/herve excitability manifested )

in muscle, tremorq and spasms. Pitts and MtClure (1967): have

—

L3

. e

Page 6 -
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states (also Halsam, 1974).

: Page 7

3
\

been intrigued by the ' similarity b.etween‘ many synpto—ms of

anxiety neurosis. and those seen- in conditions where calcium -

ions are low. They provide data' suggesting that decreased

levels of calcium ions, associated with respiratory‘alkalosis

in the hyperventilation syndrome, may contribute to anxiety

Noticeable symptoms t‘requentiy resulting from the above '

physiological changes include heart palpitations. dizziness,

shortness of breath, epigastric pain, muscular tremors,

\anxiety. and wéakness. In fact, Lum (1981) states that almost:

any\/organ or system may be. at‘fected nThis is hardly

' surprising when one considers that’ thé function of breathing

itself is to nourish every cell of the body.
Lehrer and Woolfolk (1982) report on a new anxlety

inventory assessing somatic, cognitive, and behayvioral aspects A

of anxiety. The somatic factor consists of a  variety of
hyperventilation symptons. Interestingly, ‘in wvarious

X : < ‘
validation studies using both normal and anxious' subjécts, it

. was found that the somatic factor correlated yery highly with
many well known anxiety scales such as Spielberger's - Trait

‘anxiety. (Spielberger, .Gorsuch, & Luschene,-1970), fysenck's

Neuroticism Scale (Eysenck & Eysenck .1968) , phobic and
general anxiety scales of the SCL-90 - (Derogatis. 1977) \and the

- IPAT anxiety inventory (Krug, Scheier. & Cattell, 1976)
»These results ‘offer further support for the relationship-.

- between hyporventilation and anxiety states as .measured by

connnonly used clinical questionnaires.

. While 'it. is-—tairly well established that habitual

i
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\ overbreathing is often associated vith anxiety states, it is

\

leae clear whether the association is a causal one. Although

-

phyeiologiCal studies support the . relationship between low
levele of arterial’ carbon \d‘ioxide and various somatic and
psychological symptome, the tindinge are hardly definitive and
- “often inadequately reported. ‘Further - support- for. tl'ie'

' come from carefully cont_rone ‘experimental studies rather

than educated- speculation. -,

'I'he studies reported above suggest that respiratory

v irregularity as reflected by increased rate, variable depth,
' and arrhythmicity accompany, or perhaps cause, subjectively'.
uncomfortable ‘states " in both normal and anxious populations -
Thus .it uould appear-that by eliminating these irregularities, ,

via teaching proper methods of breathing, one could effect a.

- decrease in anxiety. There have- been n{any claims made

concerning .the ~'efficacy .of correct breathing behavior in

‘decreaeinq anxiety and tension (Geba, 1973; Haugen, Dixon, &

" Dickel, 1960; .James, 1924; Lum, 1976, 1981, personal

. : \ —_ :
. communication; Proskauer,  1968; Schade, Hruza, Washburne, &

Carns, 1952). for the ' most.  part ‘these claims: are
acientifically unsupported although, clinioal resulte are
often impreeeive.' Lum (pereonal communication), for example,
-~ propoaep a treatment ot breathing awareness and teaching &
, 2 ' regular, slow, . diaphragmatic pattern of respiration Using
— _these techniqueron over 2000 patiente eui’ferinq from "anxiety

6" ' . ‘

' " theoretical background of-the ihwerventil_at'ion syndrome should -.
. . . A p



~.as  heart rate (Deane, 1964 1965 ~ Holmes,

.. . Page 9

i

\
states", Lum reports an 80% cure rate defined as "no sﬁmptoms,

no anxiety, and no drugs required". Fittoen per cent' are

relieved of the "vast majority of symptoms and 5% are.

described as "quite intractable"' No control groups were

utilized however(;gs that would entail delaying treatment :

Gibson (1978) suggests that the validity of Lum's" breathinq

'therapy prbgram could be . enhanced by applying it in

*

conjunction with an informed background of behayiorql
principles. _ .

* The control of breathing is a common component of many

anxiety reductiOn techniques such as Stress Innocplation
Training (Meichenbaum. 1977), Progressive Muscle Relaxation

. (Bernstein & Borkovec, 1973),. Conditioned Relaxation (Paul &

Berstein, 1973). the Relaxation Response (Benson 1974) and

various: meditation techniques. It is not clear how much of

the relaxation achieved by these methods is due .to. the

controlled breathing component or to othgr‘aspect of the

‘treatment procedure (Lader & Marks, 1971)-. -The inclu foh of

controlled breathing in all of these ettective r 1axetion~

techniques suggests that this alone may be effestive in
reducing anxiety. o |

It has been found that other physiological sys

1964) ' and skin potentiel OHarris et el., 1976 Mc aul.ot el.,

1979) vsry with rate and depth of respirnsion R spiration is
‘also the only physioloqical dyotem associated _ith autonomic

- af

N



'"portable", may be applied in any situation

'the effects of paced espiration (8 cycles per minute) in /

3 ) o . :
\\)‘, - ' L | ~ Page 10

-~

erefore, if respiration is controlled during bouts of
anxiety there will be fewer physiologica cues to maintain and
enhance the anxiety reaction. As a self control technique,

|
controlled respiration is easy t6 léarn, and . since it |is

! -~

R

Ss:ientiiios.tndiea cm:nusdar_eathing

1

In spite of strong evidence supporting a relationship’ )
between respiration and anxiety, ~and impressive clifical
support for the benefits of controlled respiration, ‘Very few
experimental studies have investigated the use of this

procedure to decrease anxiety The studies which have -been

P

: conducted‘- may b " divided into two types: controlled

respiration as (a) a technique for controlling stress induced
in llaboratory situations and ‘(b) a method of anxiety
redéction. ' - '

=

. In the first category, Harris et al (1976) evaluated

modifying autonomiciresponses to stress in ‘normal subjects /

Comparing a paced respiratioch group to attention and baseline -,

' centrol tonditions, they found that ' subjects in the paced

respiration group. shoyed:less autonomic responsiyeness‘to an

electric shock and its’_anticipation.- ,The results for

electrodermal measures 'indiéated ‘that pacing respiration.can

reduce. autonomic responsivity to a stressﬁul stimulus. t _ _
Holmes et al., (1978) required subjects to - either (a).‘. =

breathe in.'such a way as tolreplicate breathing patterns

' - : - ) .
obtained during a rest period,: (b) turn a knob to"replicate



Page 11

~

resting breathing patterns (attention control) or (c) sit
‘quietly. After the tracing manipulation was introduced,
one—half of the subjects in éach group were threatened with a
series of shocks It ‘was predicted_ that "the - respiratory

‘ tracing condition would show less arousal under threat

B ‘- -cpnditions Results did not support this hypothesis as the.nO* _;

tracing condition was "the only one to show a decrease in
arousal over time. However, in this study, . rate ‘ot'

respiration was not specifically manipulated ehd it may be a

¢

-

. - crucial variable ’ S .

[N &

Clark (1978) examined the effects of paced respiration on

": : L autdnomic and self—report measurest_of subjects with ‘'high-"

dental anxiety during exposure to films of dental surgery””’

Subjects ‘were trained (in 10 minutes) to breathe at either 8,

——— -

16 or 24 cycles per minute -or were assigned to attention or no

a—

treatment - control conditions. The pacing procedure failed to R

N

induce any meaningful physiological changes as measured by
electrodermal response and_ heart rate. The lack of
electrodermal change may have been. due to-the non- threatening "
- . nature of the initial tilm segments which possibly enhanced -
i ; hapituation to the later,: more threatening scenes (Clark,
' 1658) The lack. of change in heart rate may have been due to
- manipulating only rate, not depth of respiration. This

supports-the conclusions of Sroute (1971). ‘and Food and Obrist

(19&4) that respiration; depth rather than irate exerts a '
" N - primary ettect on heart rate. levels waever, _poteént effects

, _ on sel£~report measures were found with the slow reepiration ‘ v
group reporting the. least discomtort and the repid reepiration
\ n . ( :

’ . . | . -

&

4
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group reporting the greatest discomfort. Thig study suggests
. that subjective appraisals of distress may be effectively

altered by respiration pacing, "independent of wvisceral.

‘ changes.

McCaul et al., (1979) investigated the efficacy of three
~conditions, +(a) * breathing regulated at one-halt normal rate,
" (b) breathing regulated at normal rate, and”TE~.breathing not
regulated in reducing. arousal to threat of shock. Expectancy
was also controlled by informing one-half of the subjects. in

| each group that the procedure would help them to relax,.

-

Results indicated _that slowing respiration\ rate reduced
phfsiological arousal —as‘ measured by skin resistance and
finger pulse volume,  and reduced selfireports of - anxiety.

Expectationsl did not influence arousalLﬂ_Ehese data provide

13

&
.
‘¥
ar,
P
NED
N
"o
o
A
2

5
2

"

' environment. Unfortunately;. no control groups were employed -
4 ' . - .. . o
in this study.- o
.

evidence for the effectiveness of paced respiration “as a

+__€oping_ strategy. DT : ﬁ;
In the second category, three studies were found in the
literature which dealt with controlled breathing as a

therapeutic technique for. anxiety reduction

Datey, Dehmukl, Dalvi, and Vinekar. (1969) demonstrated ;a;

—

diaphragmatic breathing technique, Khown as Shavasan, to be
instrumental in improving the condition of ' hypertensive
patients as indicated by lower blood pressures, less use of
medication* and subjectively .reportéd improvement. 'They
report the -essential requirem nts to be uge of the correct

technique, regularity in performing the exercise, and a quiet

Page 12 _..-- -
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relaxati n,
. relaxation and breathing, and an attention scontrol on a
~ varlety -of cognitive and a\ffective measures including

ielberger et al.'s. (1970) Sta e 'l‘rait Ankiety Inventory

indicated that all three| treatment groups signiticantly
decreased in state and tra&t anxiety. '.Heart rate, respiration
rate, and skin conductance were monitored for 'six volunteers

in _the £ull ‘treatment and control' groups .at pre. and

per formed on these data, it is reported that subjec:ts in the
full treatment group showed an ‘overall change in the- expecte’d
direction on these measures whereas no change was noted in the
attention control subjects. Unfortunately, physiological
'~ . changes were not assessed for,

muscle. relaxation groups, and only a very few of  the total

sample (N = 260) uere assessed. Scopp concluded that deep.

Cae ‘ . slow breathing be used in conjunction with puscle - relaxetion

to. maximize reduction ot state anxiety LQ individual?
Foss (1975) tested. the etfectiveness of a three hou'r
Breathing Therapy program for reducing anxiety in
selt—referred college students. Depehdent measures consisted
‘of the STAI and the Wolpe and Lang (1964) l:‘ear Survey Schedule
o (ESS) . Results showed that the Breathing Therapy program, was

attention ““control group was not inéluded to rule out _

- . . K
. “

breathing treatmen , combination of both muscle .

(STAI) and various measures of intelligence Results

posttreatment Although .no . statistical ames were,

the seperate breathing and'

significantly more effective in decreasing ' both state and
* tralt ‘anxiety than a no treatment control. Untdrtunately, an

Il SR
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expectansy effeets, and-no assessment..of physiological changes

wvas carried out

,  Although relatively few experimental studies have been
done, those that have been reported suggest controlled
breathing to ge effective in decre\asing anxiety. These
findingsr lend support to the claims m;de by some clinicians
concerning controlled breathing However results have been
variable ’ The studies differ on a number of importan

variables such ‘as how breathing is controlled type o

subjects, and especially outcome measures. Further research

in this area should attempt not only to 'r'eplitate some of the -
significant findin;s decpibed above, but also to investigate

vhich measures are sengitive to changes 'in 1"espirat‘:‘i‘.m.x’a
patterns. It ' is important that each of the three systems: of .
anxiety; beha;rioral, cognitive, and physiological be assessed. -

Due to both the p?\ucity and verlability of the data thus f;r, ,

it is clear that more research is needed in this area.
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Problen ’

-
\
\

Before complex comparison studies are undertaken, there

should be clearer evidence that, relative to attention control

‘conditions .eaébreathing therapy treatment is ' effectiye in

decreasing ang:_i}ty Ideally eftects should be demonstrated in.

more than .one og the three systems of anxiety: physiological,

\ .
cognitive, and - behavioral. However, to, date, the studies of

oA ydE

L

breathing therapy have focused primarily on s'elt-report’

‘measures of anxiety Studie&sing paced rqspi;ation "to'

decrease somatir.:'-_arousal in normal subjects, as well as’ the

‘physiological _ literature' on " breathing, suggest that

respiratory control may be effective in reducing physiological :

arousal as well. . . A

Effects should also be demonstrated for a group that 1is

initially high in anxiety. Lehrer (1978), and Lehrer, "

Shoiket, Carringten, and Woolfolk ° (1980) “have ‘demonstr'ated
that physiological reductions of anxiety are niore prominent in

?atienta with a clinical diagnosis of anxiety neurosis than in

normal subjects. Using high apxiety subjects also provides’ a

better picture of the clinical utility of a technique, and

Scopp (1975) reports that high anxiety is a good:) predictor of |

benefit derived -from various _relaxation training brocedures .

. In view of the above, it would be interesting to further
determine if controlled rﬁ‘spiration is a useful technique for
decreasing anxiety, both in general, and in response to a

stressor.
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_ . Thefjpripary hypothesis of this study Yis  that teaching

s deep, 8low, rhythmic respiration is more effective than an
‘ attention control condition in reducing self-reported anxiety, '
Coh and phys.i.ologicali’activity during a stressful situation, in an

o . anxidus’population.'* ) - .
T It is also hypothesized that anticipation of. ‘a loud,
‘ . _.hj.gh-frequenc.y tone will act as an e:ffect_:ive stressor, - o
_ increasing physiological activity over baseline levels.: T

. . P
. .
-
. ; .
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- Eighteen subjects between the ag,es xo!j twent

: selection' and, - as norms are\ available for the general adult:

— ' \ ‘ | ", Xh
*.f Page 17
. - 3 -~ \an’ -
METHOD I‘ v :
- ¢ . ' v _ ) ,’ -
. s.umms ) . , 5 .

: Subjeqa:s were solicited by means of an advert[isement for

five - and -

"a research/treatment ‘program placed in the locaft newspaper

fifty-five, .conﬁisting‘ of eight' males "and ten females
completed the entire p'ro'grAam. all subjects vere high in.‘trait ‘

" anxiety as indicated by a_score ofz 34 (77th. p&rcentile) or T

higher on the IPAT Anxiety Scale Questionnaire (ASQ) . As | !

wvell, eleven of the subjects - had undergone psychiatric o

treatment Iin the past for anxiety related proble ‘ indicating ' i o
an approximate clinical population Other inclujion criteria

consisted of willingness to sign_a participation gontractl (fo

minimize_”attrition)_:_h no organic respiratory disorders, no'

.
LY

current use of formal relaxation techniques such . as

progressive muscle relaxation, transqendental meditgtion or .

Yoga, no use of major tranqpilizers in the past six months. 4’

)regular use o;' minor tranquilizers

.

Paper and . Rnncil Maaanx:aa The IEAI Anxim:x s:;ale .
g.ms;ignnair_a (Krl.ﬁ; et al. 1976) is a briet scale developed A
as a means of getting clinical anxiety information in A rapid '

objective, and standard manner . (Krug et aL., 1976) . It ie'f',_.,

| ,commonly used in researph as a screening device for eubject-' : e

e

S

- . . . M

N
o
’ Mg\d%i‘n‘i
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population, it is ideal for this purpose Test-retest and

internal reliability are high. Validity has been assessed
) ] . several ways and it geportedly correlates highly with other
%g’\\\ﬁ‘- , l.measures -of anxiety (Krug ‘et al., 1976).. The IPAT ASQ has
. "also been shown to be sensitive to changes in anxiety level oY
. due to therﬁpeutic intervention (Eerguson &-—Gowan,_1974
-Sherman & Plummer, 1973; Wilson & Hilson, 1970) .

~ The S:n:g.hnxlﬂrl SQale (A-State) of the -State-Trait
e ‘ ~ Anxiety Inventory (Spielberger et al., 1970) consists of 20

g ;l- statements. each rated on a four point scale indicating how a
_ - subject feels at a particular moment in time The-essential
; . . i 3 qnalities evaluated by the A-state scale involve feelings of
| o tension, nervougness, worry, and apprehéﬁsion It may be used
to determine the actpal.leVBIs of A-state intensity at a given
1 moment, or 'with "reference ta some identified event or
- '*é=sitoation This'scale may be administered quickly, is easily -
/, - understood and is sensitive to changesaover time (Spielberger
o et al., 1970) . | , . ‘
e T " The MW (Marks & Mathews, 1979) is a

s

one-pagg. self—rating form designed to monitor change due to
intervention in phobic patients The fornuyields~four.scores: '
nair:~ phobia, global phobia, total phobia, and N

' - snxiety depression. The degree of avoidance of these phobic’

y: ' "~ situations is assesed on a scale from o (would avoid it) to 8

; .‘.(would always avoid it). This nating gives an indication of |
behavioral reaponse to these: ’ events. Items making up the .
~total phobia and anxiety-depression scales were included on -

) ) the " basis of high factor loadings dﬁ’agoraphobic, soclial,
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tissue damage, and anxiety-depression factors derived by three °

independent factor' -analytic studies (cf Marks ‘& Mathews;

1979). Test-retest reliabilities for all ltems are high from
.79 to .96, based on a retest interval of one week with 20 :

phobic patients (Marks & Mathews, 1979). There is also

evﬂ.bnce of external validity in that the total phobia and

' anxiety-depression scores reflect the clinical status of the

patient. (Ginsberg- & Marks$ 1977, Marks, Hallam, Philpott, &

‘Connolly, 1977) :The questionnaire has also been shown to be

 sensitive to clinical improvement after treatment in a sample

of 26 phobic patients (Marks & Mathews, 1979). :
Ihﬂ.bhxiasx‘ﬁgalg THhrt, unpublished, 1985) consists of

. three lists of 8 or 9 adjectives representing a continuum from

'"very ahxigus" to ‘"feeling great" (see Appendix A). The

i

subject chooses one adjective on each 1list describing how‘

o —

. he/she has been feeling during the past few minutes, or how

he/she is teeling at the present moment Each adjective is +

weighted differently aﬁa the score consists of‘”&he average
weight “from all three lists. . ‘The 'scale values wpre

established by having 58 students assign ratings of -5, to +5

_to a 1ist of 50 adjectives considered to be indicative of

relaxation. congidence, and tension/anxiety. Words for the

scales were selected‘ to. (aﬂ,provide a diifributed range of:

v values. and to (b) have small standard deviations

(evidence ot consensus rating) Three ,psycholoqy classes

. (total" N=127) were adminiatered the scale on two occaaiona.

each, once at the beginninq of a regular lecture aﬁd once‘

prior to a mid-term quiz. Cronbach alphaa tor the two

>
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occasions were .79 and .87. The scale total score clearly
dison\minated between the two conditions (t=13.5, p<.0001)
which are presumed to differ in level of stressfdlness, thus

providiné evideﬂce of the validity of the scale.
The Snma;in Inxen:onz was taken from a questionnaire

recently developed by Lehrer and Woolfolk (1982) to assess

somatic, cognitive, and behavioral aspects- of anxiety (see
Appendix B) . Each - item . is rated on a 9 point Likert type

scale according to its frequency of occurrence, one indicating

"never", Vnine "indicating . "almost alwvays". The items were

drawn from the Minnesota "Multiphasic ?ersonality Inventory,
the State;TraiF Anxiety Inventory (Spielberger &t al., 1970),
and the authorsl own clinical'experiences (Lehrer.& Woolfolk,
1982) . " All items on the somatic scale of the inventory vere
shown by factor analysis to have a high loading on a somatic
factor. According to Lehrer and Woolfolk (1982), most of the

items on the somatigugcale appear ‘to describe the. symptoms

produced By hyperventilation. Split-half reliability of the -
somatic séale’was shown to.be 85 (Lehrer & ‘Woolfolk .1982) ..

' Some discriminant and convergent validity f the somatic

scale were obtained from the SCL 90-R (Derogatis, 19?7) The
SCL-90-R somatization- scale was found to be closely related to
the somatic scale, but the Iater was ngt . found to correlate
highly with the SCL 90-R psychoticism scale.’ There are also

significant relationships between the somatic scale and the

IPAT . anxiety inventory (Krug et al., 1976), the Eysenck

‘vPersonalitY‘Inventory.neuroticism scale . (Eysenck & Eysenck,

1966). and the Hamilton Rating Scales (Hamilton, 1959) .

‘e . 1

. P
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‘Respiration, heart ,}ate, hnd”skin‘conductance measures vere

- o ‘ Page 21 t

Unfortunately no.normative data are yet available-.for the
Lehrer and ﬁoolfolk trimodal inventory, but the somatic scale
may bg a useful pre-posttreatment indicator of <change in .
somatic anxi‘ety . | |

. The Anxiety Riary (Appendix C) provides a -self-ﬁ}port
index of behaviorai reactions to stressful aituations'

Subjects indicate ‘sach day at least one anxiety-evoking

situation, their reaction to it, and method of coping Also, -
. Bubjects rate on a scale of one to ten how well they felt they -

dealt with ‘the specified. situation, one indicating they felt
they used a very poor coping strategy, ten indicating . a- very'

good strategy was employed. )
The Credibility Questionnaire, (Appendix D) adapted from

Borkovec and Nau (1972), consists of three, ten-point scaiee

‘assessing the 'credi?ility of therapy and placebo d&ontrol

tconditione. Highe(_ scores on this questionnaire indicate

higher subject credibility. It ‘is important for all

s

coriditions in a treatment study to be equally believable as

otherwise results may be ‘due to differences in expectancy

Eaitmanmnm '‘Questionnaire (Appendix E) . is

- cesigned to elic¢it .a Eubjecti;e _appraisil of the entire . -
program. Subjects are asked their"feelings concerning the

program and the therapiet, if the program met their

expectations, ‘and 1f »they have any suggeetione for _ﬁ- -
improvement. . e ' v

- . _— : L
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" »With anxious subjects,

‘ to occur as it has been shown that those with high anxiety do

stimuli (Lader & Wing, 1966).

. . . _ , : ' ~ Page 22

’l

" recorded during laboratory sessions on a Beckman ~model .R-411-—-——

L]

dynograph. and noise stimulus

(stressor) wvere recorded and administered with a Sony TC- 252 '

Instructions, warning tone,

stereo tape recorder. Subjects were seated upright in a
comfortable chair. Mbst physiological measures were scored

.

for _nine, thirty second epochs, consisting of . the ‘last. i
) i
i

ninety-seconds of baseline (epochs 1, 2 and 3). the ninety
second anticipation period (epochs 4, 5 and 6),.and a ninety
second recovery period (epochs 7, 8 and 9). : ) .
The stress’ induction procednre described above is similar .
to tpat used by Lehrer (1978) Lehrer et al. 91980), and !
Shapiro and Lehrer (1980) in assessing phvsiological Pﬁfect%:
of various types of relaxation t@chniques - However, ‘each of
these studies dsed five aversive tones instead of one' because
habituation awas alsp -being studied A stress procedur was

deemed important ‘to this study. because Lehrer (1978) found
that differences\\between relaxation trained and untrained l/
subjects were revea\led more clearly when subjects diere tested
under stress:ul conditions as opposed to relaxing conditions
Although electric shock‘and.its’anticipation have been used in
(Harris et al., 1976;

other "studies’ Holmes et el.,

1978
McCaul et al:, 1979) as an effective stress"r‘xaanipulatior& ie . ':,

was felt that this would be, too intrusive a procedure for use
possibly causing high , attrition.

Minimal ‘between -gession habituation to the noise was expected

not habituate easily to repeated presentaticn of noxious

] [

s . 0 )
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Thoracic and abdominal reeorde of respiration 'patterns
were obtained using two channels of ; the dynographA (with ‘
Beckman type. 9853A couplers) as suggested by Grossman (1967) .
Beckman type 7001 respiration strain guage belts vere placed
on the subjects; oné around ‘the chest as close as possible to

L m——

the armpits to record thoracic amplitude, and one placed

hal f*-way'between the lowest point on the rib-bones and the .

highest point on the hip-bone to record abdominel amplitude
(Svebak, 1975) Respiration rate was 'assessed'by 'counting/the

'mﬁaber of complete cycles within each period and computing

'.

group averages for the three periods. Mean abdominal and "

. thoracic depths in millimeters were sampled from the first

three cycles of eacht epoch and group means calculated fdF each
¥ . , . .

period,

-Heart rate was measured through-——a Beckman type 9857 .
s
cardiotachometer, from Beckman biopotential , electrodes”

-attached to the right wrist and- left ankle (lead 1II.

configuration) with a"ground on the right’ snkle. Maximum and

inimum heart rates were determined for each .’ot the nine
A 13

ochs . using the peak rate method smoothed, recommended by -

ton, Rankin, and Lazarus (1965) and the low ra(e method

obtained by. averaqing each data point w—iﬂttr\preceeding and

'succeeding data pdints. These meesures were then av.eyaged to

obtain a mean peak and a mean low heart rate tor each wriod

Using the peak and low rate methods eliminates most of the

" irrelevent variati%n due ' to sinus arrhythmia. which is
ol .

accentuated by imposition of respiration control procedures

*

(Clifton & Crahanm, 1968), also smoothed. A smoothed score is‘

&
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(Harris et  al., 1976; Opton et al., 1965; Westcott ' &
Huttenlocher, 1961) . For this reason, these measures are

preferred- to other ‘comn‘only : ed techniques’ such as

‘averages or "'peak to valley" scores (Lang & Hnatiow, 1962).

ot
PREY

In order to evaluate cardiac responses to the stresst‘ul
stlmulus, raw heart rate dita (unsmoothed) were used. Heart
~rate acceleration and. deceleration responses to the ‘stimulus
were determined relative to baseline (epochs 1, 2 and. 3)

- maximum and minimum levels. Heart - rate accelerations _were

- baseline from the. maximum _poststimulus heart rate _within ten

'seconds of stimulus ‘onset . (Lehrer et al., 1980) . Thus, a’

> - positive value for heart rate acceleration indicates a higher

maximum heart rate after the stimulus, or an accelerative
\ - response. Heart rate deceleratlons were = calculated by
hsubtracting the minimum poststimulus ‘heart rate withj.n ten
seconds of stimulus onset from the basellne minimum heart- rateb
(Lehrer et al., 1980). A positive value for heart rate
deceleration indicates a lover minimum heart rate after the
‘stimulus, _ or a sdecelerative response Group . means of
'accelerativel and decelerative respﬁ'nses were then 'subject to
anaiysis. . . | \
Electrodermal actlvity was det'ected by Beckman
' biopotential (Gcm 8q., l\g/AgCl) skin electrodes, ) us{.ﬁg\
. . 'Beckman NaCl electrode paste as the contact medium The

electrodes were placed on the thenar and hypothenar emlnences

of the left palm.- A type 9842 coupler with a constant voltage

(.5 volts) clrcult _eniabled direct measurement of skin

H " B ’
Ll ! A N . . - .
T B s . ! sy ‘ . — W T e ' ‘ ' o . 1 '
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‘ : calculated by subtract:lng the maximum heart rate during .
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conductance. Three measures of skin conductance responsivity
were obtained. Mean frequency of spontaneous skin conductance-
responses (SSCRs) above 1 micro mho in amplitude was assessed
during »the last sixty;seconds of each of the three periods.
This wgs'done-to eliminate any 'specific Yesponses due ‘to
instructiins, warning tone and stimulus (sﬁa}h & Anschel,
1968) . Amplitude of the .skin conductance response (SCR)
evoked by the stimulus (loud tone) was measured The recovery
rate of this evoked SCR was measured temporally by dividing
the *total nuﬂber of seconds tg recovery by two (SCR rec. t/Z)
(Venebles & Christie, .1980) . Edelberg (1972) has found that
stress ' slows recovery of. Stms. . Amplitude measures are
expressed in terms of 1og conductance as this . trans{ormation

*to normalize the distribution and minimize “any

-

correlation~yith'initialvlevel (Johnson & Lubin, i§72: ,Lyyken

tends

& Venables, 1971) . - To avoid log tranéformations of zero (no

response), one was added -to all SCR amplitude scores. before -

the data were transforqed (Venables & Christie, 1980).

v

Subject Handouts

During the . first _treatment’ session, gubjects in the

"ﬁexperimental group were given a . handout explaining the
“rationale for respiration control as a . means of'.rq\ucing

‘Anxj,ety (Appendix /E) This handout, enpitled m

Manaaamntmming

‘about stress (Cannon, 1928; Wallis, 1983), and in part on the

.iiterature relating respiration to anxiety (Brena, 1973; Lum,

+
L

.

., is basad -in part - on fliteritu(g T
‘ - S

aw - "

s
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““received exactly the same information about breathing therapy, .
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1975, 19';6,,;L9&1;/ﬁam et al., 1979). This printed rationale
. e N N
ensmﬁ that each of the three experimental treatment groups

“and provided a reference between sessions. -

Experimental subjects were givén another handout entitled
Diaphragmatic B:eathihn ‘Instructions, consisting of eleven

instructions (Appendix G) taken from the literature ‘o'n'
relaxation and"[‘ breathing techniques (Benson & Klipper, 197S; '&
Bernstein & Borkovec, 1976 Cooke, 1979; Datey et’ al _1969,\

'Gibson, 1978 . Innocenti; 1966: Lum, 1975, 1976, 1981: Paul &

‘Bernstein, 1973; Rama et al., 1979). This handout ensured

uniform practice techniques among experimental subjects, and .:

~

provided a reference between sess ions .
'
b Subjects in the control groups Wwere given a handeut

during their first session, also entitled Anxiety Management
Training Mnm.ml (Appendix H) .* This handout, given to enharice-

_ the credibility of the control program, contains information

participation contract (Appendix I), specifying the terms of .

about anxiety exclusive of any specific - relaxation-

inséructions. Information for this manual . was taken from

sources about .stress (Cannon, 1928; Wallis, 1983), and
“cognitive theory (Meichenbaum, 1977)." | PR

K

Subjectg- in- both groups- were 'given, and asl/ed to sign a

the research program. and designed to decrease attrition

Subjects wer'e also - asked to sign homework contracts,

specifying the place and time of their relaxation sessionsl
" (Appendix J) . Lastly, sub jocts were given homework compl!tion

chant's (Appondix K) \(hich they were .to fi_ll out each time they
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practiced their relaxation technique. This chart was brought
to -each* therapy session 'and# served as a basie for

reinforcement: from” the " therapist. Foss (1976) showed that

subjects rated their experience with a breathing therapy -
" _program more highly, when'required to do homework via the use -
* of contracts and charts, than subjects without required . ‘
- N homework. The trends ,also. . demonstrated more relaxation
//f practice,' and self-reports of the technique being more

* effective vhen homevork was required (Foss,.1976) R "

-,

Initial contact Cwith potential euhjectS' was made,Ab;
telephone A ecreening ‘interview was scheduled for':all . ;o
interested pecple.: At this initial interview potential’ .

LT " subjects “were first ;administered the IPAT ASQ which was -

EAK T immediately scored tofidetermine eligibility ﬁata were
collected concerning subject, : characteristice, ‘age, sex,
health, medication, experienc; with relaxation techniquee, and o

| prior therapy (see Appendix L). Qualified euhjecta were then
‘asked to sign a participation contract Bpecitying compliance .

-~ with_ all aspecte of the program to-the best of their ability,t
and agreement to deposit 810 00, refundable upon completion ot‘
the‘ program (see Appendix . An inventory ' of‘
hyperventilation symptoma (from’ Lehrer & Woolﬂh‘h 1982) vas

; adminietered to obtain data on: the relative frequency of theue" e
symptoms (see .Appendix B) .- Subjects completed the Fear ' -
‘Questionnaire (Marks-,ﬁ' Mathews, 1999)L identifying at least

~
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.c

one personal situation frequently encountered causing them to-

feel anxious. The State anxiety ‘EééiZ of the STAI was

cOmpleted with reference to how they xould expect to feel«

should that ‘situation be encountered within the next[few d\ys

At the end of the initial interview each subject was "scheduled

for the first laboratory session. ' . . : o
Subjects participated individually in -two laboratory

sessions approximately four weeks apart, one. before_therapfj

and one afterwards. These laboratory ‘'sessions were introduced : )

to subjectN\ks"stress-tests" Subjecte'were asked to refrain.
. from emoking for thirty minutes prior to. psychophysiological‘

o e .assessment (Martin & Venables, 1980) The. Anxiety Scale

_”jprestress) was completed with reference to. the impending
stress- test. Skin conductance* -heart rate, and- respiration'
measyres were .recorded for baseline, . anticipationc " and

' recevery periods;-—-Electrodes were attached for ten minutes
prioirto recording'baseline data to allow acclimitizatior to
the laboratory and to pbrmit calibration of the polygraph
Subjects were instucted to get -as comfortable as possible~' . '

: during this .time. A tape-recorded message then revealed all

/4

- turther instructions. ter baseline data were7 tecorded ' for

r ¥s were informed that sometime after a
- worning tone, - they would hear a very loud, high-pitched burst
of noise. They wére.aeked to try to remain relaxed A tone

then indicated the beginning of an anticipation period lasting o
,ninety-’;;c;nds. ' Thie period terminated with a 1000 Hz, 100.

decibel buret of noise lasting 3.5 eeconds trom ‘two speekers

placed two feet behind each side ot the subject s head

.o S

. . Y]
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Measures continued for a ninety second recovery period (see
Appendix M for, verbatim instructions). -Subjects were‘then
asked to rate on a scale from one (not at all) to ten
(extremely) how distressing they found the noise. to be. After
the first stress-test subjects were informed that ‘they: would
be contacted within two weeks concerning the dates and times

.0f the three treatment sessions.

e Moot "'.4\-' DT L N ) .'../-‘l €7 5 Tim va,, a‘ay.-fh"_-::'-.i_ [
. . - e oy . PR

After all subjects had participated in the first‘

“,.physiological assessment, they were paired as closely as

possible accd?ding to sex, age, and cigarette consumption.
Subjects’ from eachrpair were then randomly assigned to either
the treatment or control condition This assured that both

groups, although chosen at. random, were of‘similar composition '

on these possibly crucial variables.
The treatment programs. consisted of three, one-hour

.sessions of small group training in either the-experimental or

attention control condition " These sessions were from three -

/

to five . days .apart for each: group. The posttreatment
stress-test was identical to .the  above described proc‘dure

except' the efperimental group was instructed to relax using

»

the breathing techniques learned during treatment' (Appendix ,
‘M. o

e

W -
3

During the apbsttredtment" assessment. . session,.
psychophysiqlogical recordings were conducted as described
above. Subjectsu then ¥ completed the. Credibility and

'Postexperimental Questionnaires (see Appendikes D & E),

A-state scale of the STAI with reterence to their personslly

: identified, anxiety-arousinq situetion, _ the Fear

- =~ S
. N . h )
. : ,

" ..
.. -~
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L Questionnaire, and the IPAT ASQ. Subjects were refunded their

A $10.00 deposit. ¢
T . mnmmnmmmmlmnm
! . The experimental program,- designatgd as 'anxiety

management training', consisted of three, one-hour sessions
oo S conducted in small groups-(n = 3), from three to fiye days

" apart.

The sessions were scheduled to best accommodate the.

participants, -and were held in the . Memorial University
Psychology Clinic .on Erizabeth Ayends. Subjects conpleted the
Anxiety Scale (postreIaxation) _after the. first and }ast
- relaxation sessions to assess the effectiveness of ihe
:”f-' A breathing - technique in 1nductng relaxation. A brief session
v by session description of the experimental program follows.

scasign_gng Subjects weﬁe given the handout explaining

the rationale for respiration control in reducing anxiety.

 e— ' They were askeo_“tod'fead Ait‘ to themselves while .. the
experimenter read it out long.A'A.brief. tscussion; question

8 : o and answer period followed. . Subje:c?:...-’.(‘:l sat upright in

comfortable chairs. Lights were dimmeé _ Diaphragmatic

individual attention as to the proper technique. | TQF
ﬂexperimenter tested the subject's level . of reiaxat;on by.
raising the arm -and letting it fall back. Subjects were

exhalation. Homework was assigned, consi

breathing was demonstrated (Appendix G). and each subject given”* ‘

instructed .to silently repeit the .word "relax" with each
iting-ot practicing

e, . N .
yalr t e T has o, . .o K e
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the breathing techniques for ten to thenty\4ninutes twice a
day, and keeping a daily diary of anxiety evoking situations
and coping or avoidance behavior. Subjects were g;‘bn copies-
of their homework contracts and a homework completion chart
(see Appendixes J & K). | f"/

Session ﬂgg. This session began‘with a brief 'discugsion

of 'any.'problems encountered during home.practice. Again,'

primary emplasis was placed on practicing the diaph:fgmatic ;

breathing technique and correcting any errors Subjects

4V
coe

L

_Ppracticed slowing down their respiration rate during this

session. Subjects were also instructed . .

personally identified) anxiety e5bking situation and note
disruptions ‘in’ breathing. This was suggested by Foss (1976)
as a way of Jincreasing subjects awareness of the effect that

anxiety arousing situations have on respiration The same

) homework ragain was assigned

v

_Session three. 'This session followed ‘the same -format ‘as
session tﬁo. Hbvever, when' asked to imagine their feared
situation, subjects were asked to try to‘'keep their breathing
slow, . regular, *and deep. As~fwe11. subjects' practiced
diaphragmatic breathing while standing, valking, and jogging

in place. This s suggested by Innocenti (1966) as a way of

| enhancing generalization of diaphragmatic breathing " ko

s

everyday situations. Discussion and s ggestions for continued '

use of diaphragmitic breathing followed . The samé homework
~

vas assigned and the second stress- test was individually

]

scheduled « L . ' -

4
-
e
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' three,

\ _— co - The gontrol .program was also conducted for
~ . \ o

ene-hour. sessions,” and also designated as 'anxiety management

tralnlng' Time and attention equivalent to that given to the

::' ' ™ ) . . - " . . 2
A : ) experimental . group were allocatell. Subjects received. a

Ky . : PR
handout on stress and anxi ty ¢lusive of any specific

v . oo relexatlon inst. cA‘i:.i.ons (see Appen:lix H) . Subjects were told
s in essence thet "lnformtion about anxiety and relaxatlon will
‘ ' * help you to decrease anxiety and increase ralaxation".

.- . » Discussion of anxiety, anxiety related problems, ancl

s "non- epeclﬁ.c coplng strategles took place. Subjects were told

that everyone hes the capacity to relax@but they must let it

heppe'n at q-xelr own pace. Toward the end of each. session

~suhjm:i:a vere asked to relax as best as they could Homework

‘ coneleted /of relaxing twice a day on their own, and to keep

the anxiety diary descrlbed Above. Control subjects were also
given. copies. o'? hcmework contracts and homework completion ‘

L T ‘ vﬁ\‘eru-.—-"' The Anxiety Scale (postrelaxation) ‘was administered

__the efﬂca_cy of i‘.}glé R1.'.echn1.que. At the end ‘ef the third

\ o after the first and last self-relaxation sessions to determine
...3} ~
session subjects were scheduled for the second etre{é-?:e’st.

. . ?
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.cf'variance'tables are-shown in Appendix N.
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RESULTS T

*

The research design {n this study was a pretest-posttest

_contrel group design, . (Beck, Andrasik, & Arena, 1984),
_ controlling for non-specific ‘variables such as ’expectancyi

' Data were analyzed using the Statiatical Package for the

Social Sciences (Nie, Hnll Jenkins, Stelnbr!ﬂ%er, & Brent,
1985/ "and the ., Biomedical- Data Package (Dixon, W.f 1983) .

"Results relevant to the hypotheses are presented first for

r ' - . N
self-report measures, then for physiological measures.

Finally, data collected from the. postexperimental
questionnaire are presented, providing ,some sense of how

.. Subjects perceived'their reépective treatments. All analysis

]
- ' 4
’ - N
. - .

.Suhﬁm;mmuma

+

Sdhjects vere first matched according to sex, -age, end ‘

cigarette\ consumption, then randomly"aseigned to either the
er control condition. One- way ana}ysee | of

‘VAs) pertormed on age and cigarette consumption

2

confirm that there were no 'significant differences betw!en::}f

groups ‘on ‘these variables The experimental group coneisted
of nine subjects (four males, five females), six of whom had

received . prior ‘treitment for anxiet*#related problems. The

control group also consisted of nine 'subjects {(three . males,

, N ~
six females), five .of whom had received prior treatment for
enxiety-releted probleme Thus, both groupe were of eimiler

composition with respect to sex en¢ “prior treatment tor
: ¢

L N LR |
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- anxiety-evoking 'situations tﬁ:?(ere control subjects. Thus,

Credibility of Conditions

Crediblity Questionnaire scores revealed no significant

g " " . . . '- . [ et N CPER - 19
B . - - B
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anxiety problems.

Although subjects were assigned randomly to the 'two
conditions, 'on'e—way ANOVAs betu’e;n groups were coﬁputed for
all pretést measures to check on th'eﬁr in:l.tial .compar"ability'.‘-
Tablg;‘ 1 presents the data from this analysis. The two groups

scale of the Fear Questionnaire, F(1,16) =6.‘28‘, p<.05. This
indicated that experimental subjects were more likely to aveid

subsequent analysis of this riable includes a covariate

.adjustment .for the difference in initial scores. Alls 4

self-report measures taken duriné the pretreatment and
posttreatment sessioﬁs meet the :assﬁmption;_of homogeneity ot"
var iance between groups, as detarmined by Bartlett-Box F
probability values greater than .05, -

~

N N e —
/

<

' Both groups rated “their respective programs \as highly
. . » ' . )
crédible. ° A preliminafy one-way ANOVA computed for

difference between groups on the overall score, F(1,16)=.26, *

_ p=.62, (see Table 1). Bothggroups held equal beliefs in the

power and effectiveness of the treatments, F(1,16)=.59,
p=.45 and their expectations for - improvement, F(1.16)=.02,

pu.ee. and both groups. vere e ally. willing to recommend

their respective . treatments t friends with anxiety’

"

. e e W . -4 e ' 0 . - : . - 3 s . < . - .
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. werjé compa‘rable"on all variables except for the— pain phobié " e
- A0S . )
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" Table 1 -
- ' Between"gro.up comparisons on demo’graphic variables
BN - “and initial self-i"eport measures. . - ‘
. . - : ) | ‘T' ! R ’ ‘ .
- ©. ° 'MEASURE T~~~ EXPERIMENTAL—-~CONTROL:: - - sy - - -- - =oo_i3
. . mean 8.d. mean .s.d. F{i,16) p T
) de:;a;cion (yrs) ' 13,1 2.8 123 -2.3 ¢ .a1 .53
- Age - - o 38.7 4.3 3.2 ' 8.3 ' 2.11 .16
Cigarettes/day 19.1° 15.1 , 13.6 19.7 .43 .52
gsgggégﬂm 25.6 2.9 24.8 3.6 .26 .62
IPATASQ . - 48.1 10.9  .55.6 8.6  2.67 .12
Somatic Inventory 64.2 1%.2  66.4, 24.8 0a_ .83
State Anxiety  69.2 7l 65.1 10.2. .99 - .33
] \’ ' Anxiety Scale ) r )
g prestresé , -2.7 3.11 -9 2.8 1.68 .21 /
_ postrelax. - 1.4 37 {02 2.5 .90 .36
Fear Questionnalre o _
total phobia. 47.0 '18.3 _58.1 21.0: 1.43 .25
anx. /dep. 21,1, 7.8  26.0 7.2 1.92 .18 )
| man phobla 7.0 1.1. 51 1.9 6.28 .02 |
\ v global phobia 5.9 2.1 » 4.7 1.8 1.77 - .20 ’ 'f
/ P s
. <« L
- -, .. . : G
. A -
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" these. tindinqs d%nstrate that the. experimental condition was .

Page 36

problems, F(1,16)=.28, p=.61. It is unlikely therefore, that
the between- group differences found ‘are due to different

levels of expectations. . . T —_

It wvas predicted thati the experimental condition would be

superior to the control condition in decreasing variousl

self—report measures of anxiety To test this prediction, a .2
(group) x 2 (session) repeated measures ANOVA was-—computed for
each dependent variable. 'i‘able 2 preseats means and standard
deviations for ‘each. self-report measure,_ and the F and P

values {,‘r the group x session interaction, indicating vhether

: ¥ : .
the two treatments  differed in impact. In most cases a

decrease in score from pretest to posttest indicates a:

decrease in anxiety as measured by each test. For the Anxiety
Scale however, an increaae in score indicates a greater degree

of relaxation. Analysea revealed significant group % session

-

interaction etfecta for two variables: the Somatic Inventory, -
-F(1, 16)—8'65, T op<. 05 and. the Anxiety Scale (prestress)

F(1, 16)-4 92, p< 05, 1In partial support of the hypothesis.

' more ettective ‘t‘han the control condition in; (a) reducing a

selt-report measure . of ‘somatic. anxiety, and (b) increaeing

) selt-reported relaxation during @ stressful situation Most'

L

' sel t-report meaauhes hovever tailed to support the hypothesis -

of superior effects for the experimental group. -

]
\ ) R . o

P

-



Table 2

Means and standard deviations of self-report variables, and s
» F and p values for the group x séssion liriteraction.

Experimental - Control (G x S)

- ‘ ‘(n=9) (n=9) - F p : C
VARIABLE Mean s.d. Mean s.d. (1,16) - .
IPAT ASQ S — oo
pre ' 48.11 10.87 .55.67 8.63, 2.40 .143% L
post . - ' 43.11 14.08° 55.44 10.01  -. T |

SOMATIC INVENTORY . . R t
pre 64.22 19.19 66.44 24.87 8.65 .010 -
post - ~ 51.00 25.01 75.00 .30.08 . -

' STAI A-STATE e,

pre- 69.22 7.08 65.11 10.18 1.83..195 C
post ‘ 47.67 20.15 54.67 10.98 : ‘ e
. . ’ \ - )
ANXIETY SCALE® . ~ -
(prestress) L : el
pre . -2.74 3.16- -.91 2.81 4.92 .040 .
_post 4.48 3.64 . 2,46 3.37 S ’
ANXIETY SCALE ' L
(postrelax), . : ' '
pre 1.46° 3,75 0.02 2.57 2.48  .135
post .. 6.79 . 2:25 3.78 2.98 B
FEAR QUESTIONNAIKE o -
total phobia » .
pre " . 47.00 18.28 58.11 21.05 .10 .750 .
post 30.44 11.38 43.5 19.95
- anxiety-depréssi.bn } T _
pro. 21.11 . 77 26.00 7.19 . .02 .890
. post : 12. 5.87 17.33 6.18

00
.00

*main phobia T - F(1,15) .
pre - 7 1.12.  5$.11 1.% ,1.92 .1i86
post 4.22 2.49 4.44 ,1.94 ,

. o ‘ s *\~\\?J
global phobia . ; : . ,
pre 5.89 2.09 4.67 1.80 2.96 .105 ,
2.22 3,56 1.24

. post oo .22

. L b

‘ *includes a 6ovariate adjuiltinent for the significant
difference in pretest scores between groups. . °

, :
e ’ R , T
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. Although only two interactions ‘, wereé significant‘, analyses

» revesled . main- ¢ effects for the session

‘ (pretreatment-posttreatment) factor on the STAI (A-state)

o ' Anxiety .Scale (prestress -and postrelaxation),. and the Fear ‘

| ‘Questionnaire (tot:al phc)oia, " anxiety-depression, end global. /
phobis sca\les) These: findings ‘suggest’ ‘that; (a) overall the ~ - |
treamen}ls wére effective in decreasing six of the/nir?e

' self-report’ mehsures, -and (b) most of the measures vere
sensitive to decreases 1in anfciety level over a short period of

time.
me.

However , since test _reactivityf or subjects' ¢
° expectations could account for'these changes between sessions,

P
¥

-. o | nothing - can be concluded from these results “in terms of the
' relative . effectiveness of the two conditions. No analysis was
performed on the data obtained from théwAnxiety Diaries as -

- compliance was very low for this measure. _ -

. Tvo categories of physiological activity vere assessed

* g.: during the laboratory sessions; tonic “levels over three-
e periods (baseline, anticipetion, snd recovery),_ and specific
- T —-reactions to the str_esscr. Tonic levels of activity consisted

| ot respiration rate and depth heart rate, and frequency of
LA o spontaneous skin conductance responses (SCRs). . Specificl ‘ B
- reections consisted ;ot heart - & rate accelerations and ', R
L . decelerations, and SCR amplitude and recovery time. ’-
: . ! Agdin, altheugh subjects were rendomly essigned to .each

condition, between qroup ANOVAs were calculated for initial™ . ‘
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physiological measures-to determine how comparable the groups

were at pretreatment. Significant initial differerices between

groups were found ‘on  two 'bhysiological measures; thoracic -

respiration depth, F(l 16)-6 3, p< .05, and SCR recovery time,
F(l 16)-5 11 p< 0S. Subsequent between group enelysee for

' these measures include . covariate adjustments for the .

differencee in initial scores. S . - S N ;w'

R | .
Analyees were then undertaken to answer —two. queetione,

~whether (a) tonic physiological activity ~increeeed :

'significantly over baseline 1evels in anticipation of a loud

" plercing noise, and (b) the experimental condition was more

.effective .than the’attention control condition in deoreaeinq-”~

-

the various indic':es oi physiological erousel - All
physiological measures teken during pretreatment end:
posttreatment laboratory sessions maet the eeeumption of

homogeneity of variance between groupe, as determin
Bartlett-Box F probability values greater “than 05/ .

.Subjective appraisal of the streggbr was obtained. ‘Sy"e
rating from one (not at all) to ten (extremely) of how noxious
the subject found tt to be. Both groups falt that the noiee

was moderately d streeeing as indiceted by a mean rating ot

. 7.55 for the experimentel group. and * 7. 22 for - the control

_group ’ ' 'l~ ’ o o - ‘.

Period Effects. .It was expected that enticipetion of the"

stressor (loud tone) would produce increases over baeeline.

' levelc in tonic phyeiologicel ectivity Thblee 3¢to 6 present

means end etanderd devietione ot tonic phyeioloqicel measures

across ‘the three .,periode (beeeline, enticipetion, and‘

.
i\ ‘-.'.
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Table 3

-

Means and standard deviations of r:esplratiéh rate for

experimental and control conditions across

' o — ‘ periods and between sessions.

-

\ - — -

VARIABLE

Expex; imenta
. (n=9)

Control _.- -

(n=9) ~

\! Se}s‘s ion 1

R N

'Baseéline
Anticipation
Recovery

) -

Session 2

Baseline
v ) Anticipation
¢ . Recovery

. RESPIRATION RATE

22.78  5.80

24.00 . 5.
22.22 6.76

12.56

S0
12.22 5.36
6'

13.00

mean * s.d. Y
. .\4

27.00
26.78
28411

9 <

oas
now
Ow~

23.56

3.2Y
24.00 7.71

24.89 5.21 R
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Table 4 L
.. \ )
" Means and standard deviations of respiratic‘m depth
measures for experimental and control conditions
across periods and between: sessions.
N
- o . Experimental Control
, VARIABLE (n=9) - (n=9) “
: ' } mean s.d. ' .mean s.d
THORACIC DEPTH
- Session 1 " .
;' Baseline 9.67 2.24 .73 3.75
+ sAnticipation 11.62 3.23 6.69 3.01
Recovery 10.64 .04 .67 3.97-
Sdssion 2 . —— -
Baseline .69 3.67 6.35 3.02
Anticipation 8.67 4.33 6.41 2.83
Recovery .56 3.93 7.17. 3.38
&
ABDOMINAL. DEPTH -
Session 1° . . -
- Baseline 3.77 2.50 .52 2.11.
s Anticipation 5.2 - 2.30 2.45 1.89
Recovery ] 4.45 3.06 .34 2.00
Session 2
. Baselime 6.09 1.27 2,80 2.17
) Anticipation 5.93 1.43 2.63 2.04
Recovery ' 5.73 1.35 2.81 1.92
- ) E‘b
. \\ .
1 i v
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Table S

i -

".‘;; i : .. ) . . .u'w ’
' Means and standard deviations of heart rate measures
S , for experimental and.control conditions across

, . periods and Between sessidns.

X

. S - _ Experimental = Control
o ' VARIABLE- . - - - (n=9) S (n=9)
. - j mean - s.d.-- .. mean . s.d.

BEAK HEART RATE _ S S
. —~ . ~ . ' - . .

e e Session’l. - . __— R .

, Baseline 7 '783.77  13.60 - 79.46  13.20
) : . Anticipation ' 87.52  14.62 80.94 . 10.85
l‘lqcovery : 85.41 14.42 - 80.42¢y 1.7

.. " Session 2

> . \- -
Baseline - 74.16 15.05 73.74 14,05 -
Anticipation 76.55 14.83 73.09 13.04
Recovery . . - 75.65 15.11 . 74.46 14.73

. - ® :
LOW HEART RATE ( l -
Session 1 - ) _ -

//Baselil('ue ) 71.05 -,'12.92 - 69.59  14.51
. Anticipation . 73.99- ' 13.15 69.17 . 12.52
Recovery 70.16 12.55 68.06 13.96

’\If', ”.,4“‘
v
4/,_-—.
-

=i
b

; Session 2
S 'Baseline 59.67  15:.31 - 63.94. 15.89

o e ) Anticipation ..  61.08. 16.43 61.44 14.93
. ' Recovery . . 61.06 . 15.70 63 72 15.30
.- ":' r
1 r '
' . . e —— ¥+ ‘.
‘Jw . ’ * ’
. . . L I8
. > i
! : e .
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Table 6

, ;. Means$ and ptandard dwia'tlons of the frequency of

ﬁii‘za '
) \

's\ﬁonfa'neous skin conductance responses-for

experimental and' control condi.tions across

o \ periods and between sessions.
LA -
‘( L Exper imental Control
Variable . (n=9) (n=9)
. : R mean s.d. mean = s.d.
. X e : J i
5 Numiber.of SSCRs v - :
.~ ‘ ) ’
Session 1 .
” " Baseline ' .6.67 2.83 6.56 3.5¢
Anticipation 7.78 3.35 6.33 » 3.90
. ~ Recovery '5.89 5.9 / 2.04
'h Session 2 .
” Baseliné 4.11 65 . 278 @ 2.4
Anticipation 5.33 3.04 3.67 2 .45
Recovery 4.89 3.76 3.00 2.91 g
o —
) fu
* h - ’
.‘ L ’ ' K4
. ?
. ! . .
‘ - -
N"x
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atousal c%:‘cu'rred

-during. the anticipation <period, a 2 (group) x 2 (session) x 3 ,

. o recovery)! To determine if significan

‘(period) repeated measures ANOVA was calculated for each of ° *
t"ese measures. Main effects for the pergod factor were
espir&ation depth,

(2,32)=4.55, p<.05.

q/evealed for . two neasures; thoracic
©  F(2,32)=3.47, p<.OS5; and peak heart rate,
. Eigureé 1. and 2 éhow' changes across periods for thoracic
respiration depth and peak-heart rate res ectively Although‘

for both measures the experimental grou "shows a greater

increase in arousal during the anticipation period in neither

sig'n if icant (see

-

: . -
T . instance was the period x group interaction
/ ‘ Appendix N) It  can be toncluded that the effectiveness of

3 ¢

e , " the anticipation period in producing arousal vas specific to —
certain measures, with most  tonioc’ physi \logical activity
remaining unaffected by the stress manipulati

M [

' . Bg_tmn Qr_m.m, Effects. 1t was. prejcted that . the
exper im ntal condition -would show greater decreases than the - i
I

- _co‘\tr}ql conddtion on measures of pt‘&eiol.o,gica activity ',‘a\nd——\- ‘ }? '

' réictivity betveen sessions.  To defermine khether this vas
the case, group x session interactions wvere asgessed for each
physiological moasuv{ (see Appendix N) . A si ificant gx:oup x(
session teraction vas found only for respiration rate,

. F(l% 5.45, p< 01. To confirm th;t this interaction wvas

1ndoed a treatment effect, the groups 'were - compared -at

pretreatment, E‘(l,lg) =2.40, p=.14, - and posttreatment,
* i F(1,16)=21.22, p<.00l. Fligure 3 sh:éys- mean 'r spiration ratés

¢
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thoracic . .. ‘ . ' - g
- . “ 7L " ) . .-.U'
depth in- - 1 O— —O0————0. - j L
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minute
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Mean respiration rates for experiiner{tal (e——e) and

control (o—o) cbnditlon's across perliods

¥

{{ and between' sessions.
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-

- -

'for both grpups acrosg periods and between ‘sessions. 'These
results clearly indicate that the superiority ot the
experimental Eﬂbcedure in decreasing respiration rate. Most

measureé.,_‘q_f__& tonic physiologic;’al activity however failed to

support. the hypothesis of superior e,tfec_té . for the-

experimentab group.
>

-

,redctivity measures, and F and P values i'or group X session,

interactions. As none of these interactigns attained

. significance, it can be concluded' that the experimental

condition was not more .effective in ”reducing méasures' ‘of
physiological reactivify to. the stressor.
Although only one interaction attained si‘gn.ii'icgnce,

analyses - revealed additional main efféects for the session.

(pretreatment -posttreatment) tacj:qr on respiration rate, ' peak
heart rate, ) 'frequency of SCRs, and heart rate decelérations
Decreases in tonic physiological arousal as measured by
reapiration rate, ‘peak heart rate, and :g;'equency of SCRs uere
noted .over all subjects. Curiously, although an increase in
heart rate decoloration was expected, subjects demonstrated
decreases on, this ‘measure of physi\omgical reactivit:y These
findings suggest that for most measures of tonic activity.

+ ——

A,

- subjects showed less arousa(l during the ' ‘second stress-test.
‘However, - neither treatment was effective ifh&eciucing Specific
1

physiological responses to the stressor itse

Table 7 lists means and standard— deviations i’qr'

AT
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Table ~ 7 : bl
- ' < [
Means and standard deviations of pliysiological reactivity S
measures and F and p values for the éroup by -
session interaction.
. C ' Experimental = Control G xS)
VARIABLE = . - (n=9) . (n=9) U °F P
. . % ‘mean s.d. mean ~ s.d. (1,16)
HEART RATE RESPONSES / . ,
. Ac_celer;at_:ions ; o
Session 1 9.56 9.19 - 5.33 8.46 1.26 .278 - ., _
'~ Session 2  3.89 3.65 4.78  6.59 -
Decelerations - ' . [‘
Session 1 - 2,56 4.69 5:33. ° 6.46 0.00 1.00" |
\ ' 1
Session 2 -2.33 © 3.00 .44  5.68 , _
SKIN CONDUCTANCE RESPONSE v
’ Ampl;tude '
"\ Session 1 .76 43 117 ° 52 .05 .82
Session 2 .59 .38 1.06 .49
. S -® ) - _ , .
Recovery time ' - o s N
Session 1 2.62 .66 3.58 1.08 0.00 - .97
. Session 2. 2.5  1.37 - 3.44 . 2.80 ‘
. - ' .. : x i . ™
. \ ) : :
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Although data from the postexperimental questionnaire

(see Appendix E) Twere not subject to statistical analysis.'

group responses to each question are 1nterest1ng,: and are
summarized below. _ :

' Subjects were asked first what -they .especially liked
about ‘their . respective programs. , In “the breathing therapy
greup, five subjects Vstated_ "the poSitive etfects“, two sta‘ted
the -relaxation periods", one stated “the simplicity of the
technique”, and one liked the “explanation, given _for
Sreathind" .‘ In the control group, five. subjects liked talking

about their problems, three stated "the. care shown to the

.clients!, and one liked "learnind. information about anxidty" .
s1iked,
wvas noth ng they did not 1like,

When asked what °they a seven experimental
subjects responded that the
one felt that the program was too sho&t and one diH. not 1like

. the laboratory sesslons. -Four contr.ol subjects responded that
there was nothlng'they did not like, three felt it was. too
short, one did not like speaking aloud in the group, and one
telt there was too much paper work involved.

Six experimental subjects reported that the *ogram ' met
their ' expectations and three reported that the program
exceeded their expectations. Eight control subjects reported

that the progran met their expectations and one reported that
| \'Lt did not meet her expectations. |

programs. H.ve experimental subjects. made no suggestions for

5 .

‘improvement, two felt there should be a followup, on'e}de'eired

— . *

The fourth question asked . for suggestions to .I.mprove the'

.~*

ez
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more reading material, and one wanted more d}oup discussion.
.In the control group, five sﬁbjects suggested‘the““program be
of longer duratioﬁ. and four madeL no suggestions for

improvement.
[ 4

Finally, when asked how adqguate/professionﬁl tpe“

' theraﬁist’was considerédﬁto be, sﬁbjects on all accounts rated-

her favorably, from "very adequate to "excellent".

/
e , .
. y N
- . S
a)- ‘ ‘ : ,
pos .
a , ’
L}
’
oo
» .
A . N
- )
‘ /
\ »
- e
- - .
o N
d )
. [§
/ i
o ’
L4 ' - \ J
.
.‘
.
\ }.
= R -~
[y r
A
-
<.
.
.
¥ ) »
R}
- 2
t
~ 13
‘
; N 4 :
\ \ .
-
’
R \
' R s - .
- . LN ;
\Te R * S PPN D b




. 4
L ET s

o4
1
A

- wer'e controlled by matchi\ng, random group assignment,

4
N .
- . .
. . -t

* condition in (a)

‘ Inventqry,
4 the laboratory sessions as indicated by the Anxiety Scale.

& _
[ 4 ! L]
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DISCUSSION
~ .
B The discussion is presented as follows ,discussion of
the. findings, including . alternative explanations of the

redults; limitations of the study; conclusions; implications

for further research; and finally, contribut_:{ions of this

- project to treatment of anxiety problems.

The.primary hypothesis tested by this research project is
that a breathing therapy program is more effective ir‘x reducing
self-reported anxiety and somatic arousal than . an attention
control program. To test . this hypothesis two equivalent

groups were compared on a varlety’ of - self-report and

psychophysiological . measures, before and atter three therapy

sessions Differences between groups can confidently be

attributed to treatment etfects as, (a) both groups held equal

expectations regarding the power ‘and effectiveness of their
respective programs
‘and/or
_Results support the hypothesis that
tbe

covariate facl;]ur.-n:ments.
breathing therahy vas more effective than control

decreasing respiration rate,

<symptom of hyperventilation as measured by the Somatic

and (c) 'increasing feelings of relaxation during

L

Essential to the hypothesis is- the finding that - the

ra YL

“and (b) initial values on a11 variables h

(b) reducing ,

el s emns
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4

,..breathing therapy program was indeed effective:in aitering

nespiration patterns of subjects Experimental subl‘~:s were

‘ .ver;? successful in s‘lowing thelir respiration rates during the
— ‘~a.sécond stress-test. ‘ They also reported greater avareness of
their breathing patterns,. and__igcreasing comfort' with

diaphragmatic respiration over the therapy sessions.

— changes 'in respiraticn depth meéasures failed to.

statistical ~ significance, the experimental group

demonstnate an increase in abdomin 1 depth, and a decrease in
‘ : thoracic depth between sess ons 'whereas control subjects
\\ S , | showed virtually no. chang in jdepth measures.: " The
experimental manipulation may therefore be assumed to be
superior " than the control condition -in’ decreasing respiration.
" rate in anxious subjects.‘ It appears clear that this training
program 'waseffective in alteriné breath‘inq patterns.’ Since
- variables such as therapist attention and non-specific
* ' “-relaxation were rigorously controlled, the_ between _qroup
) differences in self-report measures discussed below, are most

ﬁ;_u 9 ) Aiikely attributable to differences in respiration. v

Subjects in the ekperimental condition 'showed a

Y-y

significant decrease in . score ~on -the Somatic Inu.,tory,_ﬂ-;»

whereas ‘control subjects shoued~an increase in score on this “\\-'~f1

e

o 'neasure . Accordinq to Lehrer and Woolfolk (1982) , a lower
score on- this ihventory, indicates a decrease in frequency of.
symptoms associated _uith hyperventilation. As most -of the
items én this inventory are not obviously associated with-

_ respiretion. it is unlikely that subjects expectations

2 : ' ' regarding breathing therapy intluegggfdxheir scor?s. It is

oy
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more probable . that changes in sub ects' respiration patterns
were instruﬁental in decreasing th;se symptoms. -

According to scores on the lety Scale, experimental
subjects also showed a supsrior ability to relax during a
moderately stressfu!!nsitﬁsgiin (stress-test) using their

breathing techniques. It may be that slower, deeper

'respiration enhances relaxation by decreasing physiological

cues associated with anxiety. Also, by consciously focusing

on the breathing process, one.may be less likely to attend to

anxiety-arousing cognitions ,which often occur in Stressful
'__,-—’

situations.

oY, )
It was also hypothesized that anticipation of a stressor

a—

~(loud tone) would produce arousal over baseline levels on .

measures of tonic physiological actiyiéy. The expectation was

that, physiological effects of breathing' therapy would be.
I’ %

.- revealed more clearly during a stressful situation. (Lehrer,;

1978) . - Unfortunately however, no firm conclusions can be

-drawn from the data regarding the efficacy of thg anticipation

period in producing _significant .physiological arousal,

Results were variable, with. most measures showing very little

change over the three periods. Period eftects were shown only -

for thoracic respiration depth and heart rate measures

However, these changes were not consistent between groups, and

sometimes retlected a decrease in arousaly instead of the

expected increase.- There ‘are severki explanations for the
generel lack ot siqniticant arousal over periods Possibly,

as shown by other investigators (Harris ‘et oo 1976 Hol
et al., 1978), the threet of electric shock ;sv

more. effective,
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¢ ‘< . -
s in inducing physiological arousal. Although. subjects
indicated that they found the loud tone to "be moderately
noxious. they may have reacted more to apticipation of an
electric shock. A more likely explanqion is that "subjects-
were anxious to begin With. It is probable that’ being wired ..
et ~up to polygraph equipment in Xa .losed, m)familiar ' lahora't:ory |
was__a sufficiently stressful . situation in itself, possibly
causin,g higher base’line" levels of physiological activity.
' According to Wilder (1957) “the higher the initial level of,
physiological activity,_ the- smaller the arousal "rnw;esponse to' -
‘ stress As subjects baseline levels of tonic. activity did .
appear to be ‘fairly high, perhaps a longer acclimation period
~-would have lowered these levels, permitting greater arousal
during anticipation. It remains uncertain ' however whether
‘greater arousal during the " antic _/ipation period would have

~ increased differentiation of’ treatment effects. .

- [ 4
B

- ‘ Main-effects: for the session (pretreatment-posttreatn;ent)
‘ factor vere found for several selt"re'po'rt and phvsiological
) variables. For all of these measures ebccep one (héart -rate
deceleration) the changes between sessions retlect a decrease
in arixiety/arousal for subjects in ‘both groups. _
According to the Anxiety Scale,’ subjects in’ both
conditions were able to relax more before the- second
stress-t st, compared to the initial one, a? during the last B
therapy session, compared ‘to the first. Thus, althougﬁ)the
breathing technique produced a-greater degree of relaxation
.during a stressful situation (stress- test) it was not hdre

effective in promoting ‘rslaxation .in a " non-stressful -

- 7”

-
-

-‘ ‘;
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environment (relaxation sessions). Although the increase in

self-reported relaxation could be due to4!amiliarity with each

4 improvement, it is

situation, or to subjects expectstions

also probable that both groups were.able to relax using their
respecti;’/
detailed’ instructions, were likely able to relax by just

techniques,. Control subjects;'although not given

sittingﬂ quietly, especially - since they had practiced doing
this twice daily for two weeks
(1979)

promote relaxation

' Findi?a_ by Pol’lak and Zeiner

support the contention that "Just sitting quietly can

“devised their own effective relaxation techniques aIthough'

&
intormation about this was not elicited

Significant decreases in scores were also “found over

o subjects ‘on the State " Anxiety Scalef“;nd the total.phobia,

anxiety-depression, and hglobel phdbia scales of ;the Fear
Questionnaire. For~ the most part{ these changes reflect an
increase tn’ESIlity to cope with anxiety evoking situations.

As very ' few subjects filled out the Anxiety Diaries however,

- ltiwas not possible to compare these se}f-reports with actual '

cqping behaviors“ ‘ . S . \\

_UPhysiological. measures - showing significant hetween

sessioﬁ' reductions consisted of respiration rate, peak heart

rate, and frequency of SCRs. These decreases probably reflect

—

less anxiety regarding the nature of . the stress-test, and

.....

correspond to self—reports of greater“"élaxation during the

second leboretory session.

-

It may also be that control subjects'

all-
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~

Mhny’self-report and physiologital measures failed to

differentiate the grodbs, or to show expected"changea between

- sessions. It may be informative to examine why hypothesized

results‘did not occur. ’

Both abdominal and thoracic respiration depth mgaeures
falled ¢to difterentiate t e groups at posttreatment. Due to
the overlearned nature of reapiration,patterns, perhaps it 1is
unreasonable. to expect the mqgnitude of depth change that
would yield statistical significance in juet ‘three therapy
sessions . Lum (1976) has reported that it may take up to a

year for effective alteration of thoracic Breathing . Perhaps

then, greater depth changes would have been attained with a -

longer program. It may also be that the decrease shown ;in

nespiration 'rate among experimental subjects was insufficient

to effect a concomitant change in'”ﬁepth. Perhaps a slower

respiration' rate (7 or 8 cycles per minute versus 12) would
have'produced-a compensating increase in abdominal respiration

depth. It 1is also possible that, had ‘the change in

respiration depth been greeter‘for the eﬁperimental group, . a.

stronger heat rate effect would have occurred, Sroufe (1971)
and Wood and Obrist (19‘%) have demonstrated that it |is
respiration depth, notdrete7-which exerts a primary intluence.

n heart rate )
| Cardiac accelerations to stimull - are typically

interpreted as components ‘of 'a defensive reflex, whereas

EEFEIac decelerations are inteiireted as components of an
(

ahah artd Clifton. 196_@1_.___1119

results for cardiac decelerations however, ' vere unexpected. .

t

orienting  reflex to stimuli

»
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Tt As eubjects vere subjectively less anxious and showed lower
) levels of physiological arousal during the second stress test,
it was expected that they would show a greater decelerative
response to the stimulus. Lehrer et al. (1980) state that

the emission of an orienting reflex in response to a stressful

stimulus may reflect theg-fact, ‘that the Pereon nas' a strategy

PRI %
AL SV

for coping with the-stress.- This apparently was not the case
TR _ . ' since overall, a significant. decrease 'in  heart. rate

deceleration occurred between ' sessions. Perhaps as Li~:§r

M ,.,
S LN
PR N

| ~——y - (1978) suggests, chronic anxiety inhibits the .person from
emitting orienting reflexes to stressful situations. indeed

"for both groupsﬁtyeL predominant cardiee response - for ~ each

seasion 'was“_acceleration. , Another poesible'explanation is
_that__the lowest poststimulus heart rate  used in" the
"calculation of deceleration was taken within ten seconds after
- stimulus ‘onset. Possibly a eater decelerative response
,'uould have oocurred‘ if thiJE:ten second. period. had been
extended. . As Lang arid Hhatiow *(1962) point ‘ out, an

T ' accelerq;ive response occurs almost immediately’:fter stimulus

¢

“onset wherens a decelerativ? .response continues for as far ‘'as

' twenty pulses after stimulus onset.
Eineiiy. the lack of effect of . respiratory modification
on the SCR .is surprising gﬂven Hhrris et al.'s (1976)

demonetretion of reduced Scﬁluymplitude to stress e slow

Hhrrie et gl (1976) used 'nonanxioue college students in

i contrest to the Wanxious subjects in this study.. It seems

M .
/ \ . [ ad )

breathing lUbjoets However again it must be noted that,

«1probab1e thné habituation’ to~4. stimulus is slowed or prevented.,

~=

.\)\ ' R
- > +
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by high leveis of anxiety, (Lader and ‘Wing, "1966) . -
Loy
It is difticult to draw definitive conclusions- from the
results of <Lhe postexperimentel questionneire. Overall, it

appears that experimental_ subjects rated their , program

slightly higher thaﬁ control subjects rated theirs. -ﬁﬁéwever..

in a11 but one case, both programs met or - exceeded suhiegts

expectations Control subjects generelly felt theé‘thgir‘
program should be of’ longer duration, whereas most af thef .

experimentql

the ditterent neture of. eech program. fone

groups rated. the, therapist very, favorably This decreases'the¢

aliklihood th‘% therapist expectations influencedvthe outcomes
of this study. B N\ - :

- 4

pupm———

Limi:ati.onsn:tho&tm ,

Severalfjwimitationa of this s&tudy ape epperent ‘? .
‘" decreasing the stren h of results end*of concrusions which ;
may be drawn. First, it may be that thihprogrem was not long

\\\lficent treetnent L
eftects on many variables. Given the anxious -nature of the S

enough . or intensive enoidgh, to produce

subjects, it is probable that more practice of- the;preethinq
techniques would have enhanced treatment etfects (-,
:_ Followup assessment of subjetts who took part kihu,this
study would have provided some usetyg ﬂl!ornetion. A followup'
could have determingd how’ likely subjects were: to': continue £o

use their respective techniquee» It . would heve-shovn if

A4 jects reported beniefits etter ;ﬁree sessions.'
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——— diaphragmatic breathing v'as;a useful coping technique Yh the

long term, and if. it became the habituzl mode of respiration.
Finally. it may be that experimenter bias was not .
comletely ‘fontrolled as. both gi-oups.were conducted by orfe

.—"'"

. person vho was not blind to the nature of the study. ' It is
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possible that . the researcher induced greater%”xpectations for
improvement in the experiufﬁtal group .than in the control
group. However. . this seems unlikely given t” equal

- credibility natings of the conditions .and the equal therapist

rattngs on the postexperimental questionnaire ST,

—

-

—

Conclusions h
' = . B +

It may bd concluded that thé breathing therapy proqraml
- was more effective than self-relaxation in decreasing
respiration’ rate’ and-certain. s,e_]zif-reporte‘d ind_ices of anxiety.” #
i\lthougﬁ most 'of. the measures. used in this study did not
‘demenstrate the super'iori-ty- of the experimental condition, in
‘no instance was the attention co ’x'oMndgtion superior. It
does nppeer however that non-Specific elements of therapy have
beneficial effect in reducing anxiety as well. 'As none of
the phyﬂiological measures, other than respiration rate,
ditferentiated betveer the two. treatmefits, it may be thet
- certain self-report measures are more seneitive to chanqes in
anxiety levels over bru.et periods of time. This is consistent,
with findings of other investigators (Clark, 1978; Mathews, ¥4
' 1571) that ‘there is a coneiderable deqree ot dissociation :

. between physiological, behaviorel ,and eubjective chan@es
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during treatment. -Mathews (1971) postulates that separate

' components of anxiety tend to change in 'dj.fferﬁ\g amounts at

different times. It is prebable that, f}ad t'his research
prbgram been more intenslv’g[,) Land/oi' of Jonger duration,

greater changes in respirat:ion rate and depth would have

.occurred, and the effectiveness of t’:!:;en:hing therapy been'more

evidant. . . ys

Implication¥ for Research :

——

Several opportunities for further resegrch are suggested

s

by this study. Most importantly, research ngédS to be done to

test the continued effectiveness of breathing thert_ipy ;iﬂoéram_

over time. This could be accomplished by an extended followup .
of subjecté .or “clients receiving diaphragmatic breat:h.tnq
1nstructions.‘ -~ It is felt that:, aince the techniques are easy
and reportedly.enjoyable to implement, people will persist in -

.uging them. However, this must be estalllished. empirically.

More extensive breathing therapy 'programs may be

neceséér:y. to 1nst1tui:o long-standing changes in respiration

i"te and depth. Stugies of visu?l or auditory feedback \ot
respiration patterns to Iimprove training would be a useful:
addition to the litératﬁre ;.n this area. Holpes " et al.
(1978) shoved “that: normal subjects were able to replicate
relaxed breat:hinq patterns‘ (rate and depth) shown to them on \
v;deo monlt:or A nimllar technique may be an effective
adjunct: to breathing thorapy Programs for anxious cnont’

It would be useful to compare .brout‘hing .Jtherapy to other
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types of anxiety management techniques such as medication and

progressive muscle relaxation.

harmful side effects with the use of breathing therapy as

there is with medication, and clients may find it easier to

learn cand  implement than progressive muscle relaxation.

Breathing ther,aiy programs could alsoc® be conducted with

.var'ious pOpulations to determine difterential effects of this

interVention
benefit more from this technique than would those with

For exayle, chronic hyperventilators may

specific phobias. Another potentially beneficial application

of diaphragmatic respiration ' is as an ii—térnative to

maladaptive, anxiety- induce\d behaviors such as

bruxism, and nail biting
E’inally, Grossman (1983) cites evidence relating .slow,

health.

e

i respiratign - to cardiovascular

diaphragmatic
'i‘heretoreq breathing ‘therapy could have importapt i'l'xplications
in. praventative medicine.
that toiching at-risk _populations‘ ) the principles of proper

breathing decreases chanceg of cardiovasculari disease (cf

' Grossman,” 1983) . : . -
Y

% . ” ‘

Contributiéns to Behavior Therapy **
4 . -

This study also has some ‘mplica ions-for,_the practice of

behavior therapy. !y paying attehntion to an involuntary

% . . .
' Bohavio\"‘ such as breathing, a therapist may be able to acquire

some useful infprmation about his/her client. It a client is

- oxtre\?_c}y anxious, the therapist can'quic_kly teach him/her to

There is no apparent risk of

smoking,

Longitudinal research may reveal -

&
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. techniques. Breathing therapy hllps 4ndividuals attend to the - .
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alter his/her respiration, bringing anxiety under control.

. - =
-l

This may help establish rapport and mske 'a client more,
amenable to further therapy,. Thus diaphragmatic breathing may

be used alone or ih conjun\é_thn. with other behavioral

’internal, physical cues of anxiet‘:yi . .especially breathing,
rather than - a specific anxiety-arousing stimulus. Therefore
it lends itself well to group treatment of individuals with

diverse anxiety-related“problems. Finally, as it is a simple
_technique to learn and teach, breathing therapy can be . By
etficlemgly taqght b& trained paraprpfessionals. | .
\\ *
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Score each of the fonowing symptoms on a scale from 1 to 9 ) ‘f—ﬁ
nindicating ics trequency ot occurrenge; 1 1nd1ca1:os that. it nevor .
happens, 9 Lndicatga that the symptom is almost alvays proaont.
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) ANXIETY DIARY | Y - LR
) INSTRUCTIONS' Each _day, please indicate at least one 5 1;
Y : )
,situation in which you [feel anxious, uptight or stressod. sy
i Indicate also how-you felt and how you coped with the '
- f .‘:'
situation. 51:1.311y, rate yourself on:a scale of axé to . ’
ten how well 'Iyou feel you dealt with the situation. :
' One indicates th&t you dealt poorly with the situation.f ‘
- - : . R
. . ten’ indicates that you dbalt very well with'it., 5 -.:_-.-'
EXAMPLE:
Situg'iiion:‘ Standing ‘n line at the bank. . -
Reaction: Close to-pini.c. - - - ‘
“\ Way of coping I ‘Iett. A 4
 Scale: (17 2 3.4 5 6 7 8 9 10 - ;
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e ¥ a2 . _
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}é 2. How much 1m§rovemeht do you expect in your ability
¥ ’ to coi)e with stress?*ﬁa“, L - . '
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program, . from initial ntervieu to stress-tests, - -

to therapy sessions? . N '
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1t anythinq, what did- you dislike ab&n: the - :
entire program? . —
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o

Did the therapy sessions meet/exceed/not meet your
expectatloxﬁ? How?

. N . . o
’, - , .. ‘ . .. oL - . .- o T
f ' .

Do you ‘have any squestions for improvement of any :
aspect of this program? . . . .
g ) 3

. : * - (L

. How adequate/g:otqssional did you consider_ the - . L
' therapist to L T - - h 4 ":i‘;
. ¥y / . ’ " . - f

. : o
Would you like to be referred for additional o
therapy proqrams? If so, specify the area: E
= . a. assertion training : R
. - b, social skills ‘tralning e LA
c. agoraphobia . . Rk
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' ANXIETY MANAGEMENT TRAINING MANUAL

"A harmonious mind matches a rather slow and
regulaf respiration; a troubled Esyche
g 8 up' the heart and - breathing r

All'S 6f us have experienced occurrence
whenever we -pant or are short of breath
because of some sudden emotion. “‘The state-
.ment :is reversible: a S8low, harmonious
conscious breathing greatly promotes the —_—
mgngﬁé faculties and the relaxtion of the

min

]
- " - S. Brena (1972)

. -

-

ES
— i

Anxloty and tension are an 1nherent part of llvlng in
today's strepstu}’world. Although it is neither possible nor
daesirable to totaliy get rid of. these feelings, it is possible
and desirable to decrease their frequency and intensity. This

is especially true for people who respond to many situatiogs

" with a great deal of anxiety. Anxiety reactions are also
known as the "fight or flight" ‘rosponse. That 'is, certain
bodily changes occur which prepare us to deal with “dange ouy’

‘or streaaful situations by either fighting or running away as

fast as’ we can. As most of us have experienced, during this
response, our hoartsxpound. respiration increases and we may
get a .feeking’‘of breathlessness, our paloms sweat and in
9nﬁqral va feex,a aenge of vpry high arousal or panic ‘ Thla

is an ”adlptivo" response a8 it enabled our cavemen ancostora

'to otfoctivgly .i deal with -life-threatening situations.

'_waover. in our ovcryday llvoa we raroly have the opportunlty

. ~to fight back 1n 4or run lely from stressful lituntions.

" .

. Rather . we. ott:n must pretend to remain calm, cool, and

(e
-

14

£
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.collected wvhile inside we are* churning vith emotion although
unable to act to expel this pent up energy. This ie not only
a very. uncomfortable sgate to be in, it may be- dangeroue as
well as it causes alot of wear -and tear on the body especially

if. it hap‘bens frequently 'l.'his stress responee may cause a

wide - variety .of disorders includ}ng ulcers, high "blq'od )
pressure and cardiac trouble. As a matter of fact, it is

reported that- two-thirds of the office visits to family' .

.

doctors are pr \?ted by stress-related eymptoms ,

]

Since many of the reactione involved - in anxiety se

‘physical, it makes senas- -that it we could control these.

responses,- we coulqd control our anxiety Unfortunately it is
practically impoasibles to "will" our hearts to slow down, or
to stop a blush However, it is very easy to bring our
respiration under voluntary  control. Although breathi'nq is
‘usually automatic (we don't need to think to take a. brea_th‘l‘).
we can change it Jjust by qiving oureelvee a comand Lo try
it. take a deep brehth snifi' sigh. '

Voluntag control of respiration pa Jerna ' (breath

known. It has been used for’ thousands of- years' to reddce.

anxiety and to promote a qeneralized etate of relaxation.

' Voluntary breath control is an important part of 'Hatha '  Yoga, .

Zen Meditation_,ﬁ,,l(ﬁng- fu J,;\nc! more recently prqgreuive

relaxation techniques . and natural childbirth Important .

"aciya.n'taqes of ueinq this natural method oi' stress control are

ease' of learninq, treedom from ' potential eide-effeote otten

e

D I Y 7 LY 'if‘-‘ et g
N P L A O v

rhaps the oldeet strees-reduction technique'
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 caused | by medication; and its availability. Voluntary breath

control can be used anytime, anywhere.. ) ¢

'\j There are three types of breathim patterns which are
called clsvicular. thoraclc and diaphragmatlc Clavicular ang;
t:horaclc breathing are shallow types of _respiration allowing
air into only the upper parts of the lungs. .This is not very
efficient snd'results in more rnpld respiration “to ob,tain
sufficient oxygen. However, it h;s been noted that thoracic

' respiratiﬁs is probably the most common type. It also has

been shown that thoracic, or shallow, f'apid breathing is. .

related to teelings ot anxiety ahd it may even bring about the
flght or flight response

-

~" We -.shall be concerned; with = learninq diaphragmatic
_breathlng. This is the deepest and most efficlent type of
respiration It allows oxygen to get to the lowest parts of
the lungs Where it is o}tticlently distributed throughout’the

---body via the bloodstream. " During the diﬂphra’gmatic breath,

the diaphragm (a thin, muscle-like structure which separates .
the thoracic and abdominal cavities) flattens downw‘:rd ' oa.," .
~ 'inhalation. *“This forces air to descend\lm:o the lungs and at
' the same. time\l; forces the’ organs ‘ih thl"ﬁbdomen to be pt.shed
down and ‘forvard. Research evidence' shows that this type of .
fespiratlon is associated uith a relaxed stato of mind and mey
| also ” be capsble of 1nhlb1t1ng the fight or flight response
Although infants d small <hildren pr:l.mnrlly use thelr '
. dhphrsgms An., breath:lng, ma*\y adults have gotten out ot the
. habit, perhnps due to reluctnnce in" lett:inq the - abdomen -

$
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— - protrude. Tight pant:s. skirts &ﬁl girdles el!so 1nhib1t the 3
: ~ " ability to breathe deeply and smoothly. Some therapists feel :
that restricted diaphragmatic movement is due to hottl:l.nq up .
,{: ‘ - emotions 1neide. Indeuu‘“’(expreesmg tmotiona is - auochted , - '_
d with deep ’breatging and diaphragmatlc movement as reflected by ' b
statements such as "sigh(, of reliefl',_ "belly laugh". a_ixd L
"heaving with grief". = | | o _
) : o . -‘ . :
_‘ . " “A major pert of this program consistas of practicing the .
S - ‘breathing techniques which you will learn. It must be kept in
mind that the way in which you breathe is a very deeply '
v .1ngrained habit.  You " breathe - approxlqately"‘tuenty-t\qo :
thousand times every day!, However. with conscious effort, o .
" i S daily practice and group support you will be able to learn a / . |
more adaptive, relaxed manner of reepirat;).on which will : help
1 :
. you reduce general anxicty and decrease the eeveri‘cy of your oL
' responses- to etreest‘ﬂl situations. Look at Yyour 'dany .
. relaxation ‘breaks as i:lfte to *ureelf. your health and ;. '
well-b}mq. 7 '
‘ . hd - N ;L :
L. . . ™ n
' » v
: “ » oot
N -,'. \S - « ) K
Ty . L >
| . et 'lp
‘. ? ) i ’ :.E;
cuH
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' . cigarette or cotfee/tea/cole.

place and at the same times ‘each day.

"-,"“_ 52..

. DIAPHRAGMATIC aatmunc INSTRUCTIONS. = . _.§

There are several things to- keep in mind when' practicing '

your breathing‘exercises. Don t wor?f if the techniques' aeem :

awkward at first, with practice they wi11 ‘become automatic :
Below are list'ed e helpful hints which you will find useful

and which s?ould be incorporated into your glaily pr:actice.

L

1. The place in~ which you practice your relaxation
exercises is Important" It should be well ventilated ?nd free

rom all dietraqtions. It necessery put a eign on_ the door

' . end. unplug the phone. lgu ehould (try to practice in- -the same

*

4

. 2 ) ‘./i‘ . . .. v
3. Practic? ten to twenty minutes twice a dg¥.
) . r/" ) vt : ’ ) ‘..\ .
‘4, Don't wesar restricting garments. Coe

- VAR '

5. The main object is to traneter most of your hreathing'. N I

' d
eo thet on quiet reepiretion most ot the
little

to the ebdomen. -
movement takes plece in the abdomen and ver
ot the thorex (éheet) occure.
the other on the chest.
svell into your hand wheren

movement

Phce one hond on the abdbmen.

remain etili CoL e o T

.
r
¢ i 3
. A\ ».
] 1, W N .
- \ \ | R [ N
- iy Vo : q ',
’ \ oS ., i
T ¢ s \ . e -
1= >, R - vy ‘-
P - AR 3 ¥obe v e ' / . 4 ¥

You should not- practice *on atter a meal, a’
m'

1"-’”

When you usinhale, the lbdomen ehould
the hand on the &eeT should’
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e o : 6. The rhythm |is important. In)in lation bhculd flov q
N e o z aaootply into a reinxed exhalation. Exhalation lhould I‘ut i _ ','
l slightly longer than mhalation. ‘.l'hor'cf= should be. n br.tot "
:"‘o g ﬂ' N pause atter o:‘&mlat:.ton, . e ¢ P " T .
- N ; cel . L S R - YL
L e 7. Exhalation ahpum never. bo torced Say- "relax" . to" L
p o yourself as you efthxle.\ o I . . T {g
‘8. Hork on't:et:l_mique' fifht§~ N‘hen you hIV. t:hi/ dmm et
el pat, try to decriease your rate ) reat:hinq Idnl rate is = . »
dif ferent: for evef'yono but ahould be around oiqht: broaths per » '
md.nut:e R .’ ' o . R
- -y - ' ) . . e - . . . o {,.:_' .
R , 9. Check yﬁur *thing at a11 poasible opportnnltlu e
- X&\bughout the, day Char:i(»(qr havo someone chec):)tor you) tor PRI
4 Lo unconsc}ous mannorlsms such as’ «lnitﬂng. slghln nd : sPi.nq i
| ' o e cd
o , . ., 10. .Use th.l techn.lquo as a copinq st:rltoqy vhen or you . '
b“”'? to !«1 n‘ 1ous. or dur!nq a ltrollful utunt!.on ® ,. .
| iie As you/ practj.ce your exercinos you uy und thn: you ’ o
\ , "
are - o.tthor carrlod avqy h&your t:houqhts or y‘gd’ a}o nld.nq a’ - .
s, deubera’ta at:t:eqn: not to think. It is best to .cbserve youF A
I .' . ' ' f thoughts pauivoly and. - then ?‘t then lloah on by and qom:ly - y
J' S ‘redirect your awarenon to the broa@hlnq’ ,?rocqu L S U a
— P . . v . ‘ - ¢ ; - ’
.- g \ ’ ‘ ’: . L " ; * ., -
’ . .“ ® s ) » Y Ve : ﬁ"‘
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v e S i ANXIETY MKNAGMNT mmmc\ﬁn\nv'{' (©) BT

) ’ ‘.\\,‘. ~£ \Anxiety and- tension arg an inherent -par ___t\\of living/ \ o
. ’ "today 5. world., Although it 1s neither possible nor desirable - \
« to total‘.ly get rid of these feeflings, iq is possilﬂe and ' '
desirable. to 'decrease their frequency and intensity 'I'his is NG
‘ especial'ly true for: people who respond to man%j situations with |
SRS N~ a great deal of<anxie.ty "Anxiety reactions are also knowﬂ as -~
" the "fight or flight"' response 'I'hat is 8am. certain bodily . “ e
changes occur which \prepare -us to deal(with "dangerlous" or  > S
0 , - stressful situations by either tighting or running away as
. fast as "we can As most of— us have experienced,_ during this
~ . | response our hearts pound our palms sweat and in genieral, . we
. feel a - sense of very- high arousal Or panic ‘This is an '
'adaptive response as it enabled our - cfwemen ancestors, to-
. effectively deal .with 1ife- threatening ;situations: However, '
in our everyday llves we rarely have the opportunity to tiqht
#  bpack ‘in or run away from stressful situations. Rather we
."'( often must‘p;et nd to remain calm, cool\and co 1ected while
e\m able to act to - '

inside we are churn g. wi?th emotion although

~ \expel this pent up energy -t 'I'his is no
N uncomfortable state to be-in; it may be danqerous as. uell as

"onfy ‘a 'very .

\it causes alot of vear and tear on the body, especially if it
‘* happens frequent_ly. This stress response may lead to.a wide
- variety of disorder's including ulcers, high blood pressure and
"cardiac’;' ,trouble. " As ‘a\ matter of fact, it is reported thst_

ey

>
MR R
P R P

' . lf.“
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l . - two- thirds ot"\the oft‘ice \iisits to family. doct(ors are prompted
g . by streas-related symptoms.. =~ '
v ' ’ . -

- L'
Po'.ssibly' one of the easies%nd most effective techniques
keep ‘track of -

~of "stress nfanag'ement“is to simply identify a
: ‘ stress-promoting situa‘&ions and note how we/ react to them.
\—’ - gecoming aware "of " these \situations is th\first step in

o \" T pvercoming their impact . When you know hich situations are

~
L)

\
v

. 'stressful" you incre#e your motivation to do something about N
st N ~~ how you react \to them. How ve deal with these situations, then\

- N \

T S depends both- on ' the situation itself and our. own co_p_ing

~rf

\ \L - styles.’“““l'hese strategies may be simple or complex, but “there. '
X - - are virtually unlimited. str:ategies avail le " to the .

\
\

imaginative mind e

V'

t/ . - People with an anxious personality suffer from anxiety to
o ..‘; ‘a far greater extent than other\people because thein reaction
to stress results in a form of\c ety which seems to ‘
perpetuate itself ; In so-called normal individuals, the fight- ’
-~ or flight response subsides soon after the tr{ssor 'is"
el removed However, anxious persons Ltend to have a more severe
. form of anxiety reaction ‘which may pose a greater threat to |
their health and well-being 'I'he anxious individual suffers h o
from-an anxiety " feedback "loop" that perpetuates the. anxiety ‘
- ~reaction © Any Arousal " response to. some stressor can
X o 5 _eventually become_ a stressor itself and’ in.turh cause further
arouaal\.\ Basically “this feedback is cognitive, in the form of
thoughts concerninq the nature of the stressor and possible

i o outcomes. 'i’hese fear laden thoughts themselw/eh may bring on ’ !

—

N LR T T
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he fight or flight ‘response. . Tuo e:éamples'ot this type of

thinking are’ "catastrop“hizing", where one thinks of the worst

- ‘possible outcome of a situation. and "reliving". where‘ one
. 'thinks aby situation over -and over again. each time

- experiencing an anxiety reaction o

. 1
N . ) v .

i ) As we can see then, ‘our personality, the \?ay ve perceive

. and evaluate .information has alot to do with how we react to
. < - situations*‘ Few events are innately streut‘ul ' but ‘we . ‘make

\~ ‘\ ~ them stressful by the way in which we perceive them. A person;
ma/aiter these stréss- causing attitudes by t‘irst ~becoming
~ —. ,\ “ -aware of them and then working to change them. This is known .
. as personality - engineering. - o :

- . B P
oo . ) . J ,
B MR BN . . v

* Finally, learning'to relax is an important component of . .
o " anxiety* management. ~Relaxation ‘has been shown to pi*oduc':e a
lasting r'eduction in stress- related "symptoms if practiced for
ten to twenty minutes twice “a day. Relaxation decreeses
physical arousal to stressore There are many wvays to relax
but -each mbthod has in common removing'Yourself from all .
‘ ‘ sources of disturbance and just sitting quietly. No specific
technique has been proven to be superior. . Many people are)
uncomfortable with quietness, having ‘been bombarded with

stimulation every waking minute > of their lives. 'I'hey have net

’ 'learned how’ to just sit back and relax. 'The best way'tto relax o
is just o let it ‘happen at its .own pace, maintaining a’ .
' paSsive attitude Everyone ie capable of this skill.
& . '
\\‘
] i o .
. s N . ‘! (' y ’
1 \\ A
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! , In gummary then, this brogram is -aimed at—helping you,:-
) E deal with~ tension and anxiety by usiné three effective
. ’ techniques: kegpi'_ng track -°§- 'anxiety-arbusing é;tuations, '
' o group discussipn .and .lez,n-nin'g to relax. gach technique will .
\ ) ', require some effort on your part, b‘!& look at it as a gift to’
. yourself, your health and well-being. o T .
: - . ! ) \ i
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- . " . hAppendix I

- . ~. . o o -
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R Lo ) ' . ! ¢ . . "'..; )
* © " ANXIETY MANAGEMENT munmc;corqmc'r

. As a requirement for admission to the Anxiety Management ““% ’
Program I, ’ hereby agree to the tollowing terms".

PR . e . N "
o . . O

e 1.~ I.will at;;hd all three therapy sessions. -

—_
Y e
- . . .

-

2. I will do the homework assignments to the. best of . ,;f'j
s my ability ‘ e ~.v

“»v‘

¢
-

..

- 3. 1 will complete any~questionnaire given to measuré-- : . i
' my progress.- T~ i

4. 1 will:dndergo two "stress-tests". : N

~

5. I will deposit $10.00, refundable upan completloh
of the progj

] Vs ‘ o ' E o .
Vi : e — - , ot
. N H :
. . B v .
e - . : L] .
. .
.

signature

date
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° . 1, _ . agree to practice relaxing for 10 to

20 minutes two times per day. I will bractico: .

- ~ (place) at . - and'___ . (times) ' R
Jeach day. - "‘l T 2 \\ L e ‘e;m. '
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. ' In addition, I will keep: a. diary when and where I feel 3
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APPENDIX K

'ﬁelaxation[ﬁ 1‘

Exercise
Day 1

Day 3

Day 4”

Day 5

Day 6

" pay 7

Day 8

1

. I i

P I

| . -

- -‘Day’ 9

Day 11

Day 12

Day 13 .

Day 14

Day 15

-‘Day 16

Anxiety

Diaryg' :
Y  Day

Day 2

Day 3

Day 5

" Day b

.. bay 7

Py
il
=
B

Daf 10 -

o

Day 11

Day 13

v

ASSIGNHENT COHPLBTION CHART

Day 14

g
12

Day 15. -

7?,)
[

A
L

Day 16

’
-
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=
B
-
°

. ‘ ”
aw 0

e
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P WA SRV IR MEIN

}
| :

g Place a star (*) in the appropriate-box each time—you practice
s : _ your relaxation exercise (twice a day) ‘and each time you fill S
£ ' . out your Anxlety Diary (af least once a day). o ‘L. T PR t
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. INDIVIDUAL DATA SHEET. ;
0 ' 4 . .
: S / % ‘
- Name: R ’ . '
' N Age: _______ ' Phone \number-: . )
C o oL \\ .. .
g era'\e N Female :‘\\ . ,-~ -
‘e » L /. - o \v' b 3 N R > -
., i . AT L b ST
o .- Please list any medication and dosage you are currently
‘ taking.. Type: __ . - - - Dose: - L
.9 e T
v . ) . ~ ' .. » . J‘J\..\ .. . v -
U . o R \, D _— gl
‘ e [P . .
e, ! +Do you ‘smoke E:igar‘&ttes?_ ;.\&Yes\: No: If so,
et N : AR PR
) . how many do.you smoke per day?
- - Have ym/x ever had any experlenc‘:\e with formal relaxation
training, yoga, mditatiori\or natural childbirth? °
If so, describe: \ '
v . . .
B4 ‘ \ »
Do you hrfwe any heart or respiratory disorders?
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Instructions for stress-tests

Pretreatment and nnn.tml group
ins:mmgns_ "Sodn you will hear a soft tone frop the :
speakers placed behind your head. Thil.,s. is a warning-_sigeal.
Sometﬂr after this tor:é you will ai;- a very loud, —\pierc'ing
burst ot’ noise. Please try to remai/n a .

possible."
o o 3,

—— Eosj;:mamnn ezmer.me:ml m:mm j.n:;mcsma "Soon you

will hear a soft tone from the speakers placed behind your .
head.. This-is a warning si al. Sometime after this_ tone yo‘u"
will hear a very loud, piercing burst of noise. Please try to
remain as calm and relaxed as possible by regulating'ypur ,

- ' ’ .
breathing.the way you 7ave been taught. Remember, keep it

- &
<

even, . deep and slow."/

nﬂni.lh; ooy e

-
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e 1. Onewa analyis of variance between groups
y nitial self-report and demographic . ,
S - - variables . . o )

’
4

R ST

& CLoa e 2, Two (group by two (session) repeated measures .
X R < analysis of variance on self-report variables g
'y i o o using sequential sum of squares. . Lo :
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y e . v
: fﬁﬁ . 3. Two (group) by three (period) repeateé\measures . '
. N L ORI analysis of variance on session one measures of
;g : fﬁﬁ )}5_‘. tonic physiological activity ) A .
. B ¥ y .
T RS . Oneway analysis of variance between groups on
A P " initial meagures of physiological reactivity
S RIL -
_ st r S. Two (group) by two (session) by three (period)
R N T ER repeated measures analysis of variance-on
= % 535§W:i 1 ,measures of tonic physiol cal activity
%f . ;Q:ﬁff e 6. Two (?r ) by two (session) repeated measures .
N DU F O ana ysis of variance on measures
LR et e physiological reactivity usin quential -
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o ANALYSIS OF VARIANCE BETWEEN c;aoups ON INI’I‘IAL
: -REPORT AND DEMOGRAPHIC. MEASURES .
EDUCATION “(YEARS) .. - . ’
Source of'Variation ~S.S.' .DFE . M.S. F F PROB.
BETWEEN GROUPS 2.72 -1 2.72 .41 .532
WITHIN GROUPS 106:.89 16 6.68 oy
- TOTAL . 109.61 17 R |
'AGE (R . . , . ’ -
Source of Variation . S§.S. <—BFT M.S. F  F PROB.
BETWEEN GROUPS 93.39 " 1 . 93.39 _2.11,  .165
WITHIN GROUPS - 707.11 16 44.19 . :
TOTAL , 800.50 17 o :
mmm OF crcxmzms PER DAY . : 3
Source of Variation ' §S.S. "DE +, M.S. . F F PROB.
BETWEEN GROUPS 133.39 1 7133739 .43 520
- "WITHIN GROUPS ©°'4944.89 16 309.06 - ,
+TOTAL - . - , 5078.28 17 . . =
CIPAT . - | ., L
Source of Variation S.S. DF - M.S. ‘E© F PROB
BETWEEN CROUPS§ .. 256.89 1 256.89 .67 122 0
WITHIN GROUPS / +.1540.89 16 '96.31
TOTAL. 1797.78 . 17 e '
SOMATIC INVENTORY. , : - a ' ,
Source of Variation S.S. D' M.S. . -E F PROB. . _
BETWEEN GROUPS 22.22 1 22.22 - .04 .835
WITHIN GROUPS: - 7897.78 - . 16 493.6%
TOTAL . 7920.00 . 17. | \ .
STATE-TRAIT MXIETY nwzmony (A-STATE) -
Source of Variati DF M.S.- F F PROB.
‘BETWEEN GROUPS 76 os 17 76.06 .99 .335
WITHIN GROUPS - . 1230. 44' 16 76.90
TOTAL ' 1306.50 17 — .
" ANXIETY SCALE | (PRESTRESS)" . - - - . o
- Source’' of Variation !} §.s. DF M:S. "EF  F PROB.
'BETWEEN GROUPS ° 14.94 1 14.94 68  .214
WITHIN \GROUPS 142.62 16 8.91 .
- TOTAL ; . : ' 157.56 17 .
ANXIETY SCALE (Posmsnmnom : :
Source of Variation DF M S. ““F F PROB. )
BETWEEN GROUPS. _ - 9924 ~ 1- 9.24 .89 .358 -
WITHIN GROUPS © 165.14 19.32 . N
TOTAL - 174,39 AJ" R
FEAR QUESTIONNAIRE (TOTAL PHOBIA) _* e
Sourcgusf Variation( S.S. DE “M.s. F F PROB.
BETWEEN GROUPS . 555.56" 1° 555.56. - 1.43 .249
WITHIN CROUPS . , 6218.89 16 388.68 .
_ TOTAL o . 6774.44. . 17
- ;" .- % K . .
. o *
L) :) Q; . » \
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FEAR QUESTIONNAIRE (ANXIETY-DEBRESS];ON)
. Source of Variation .S.S. DE F F PROB
BETWEEN GROUPS 107.56 1 107 56 1.92 .185
\ };%?IIN GROUP3 896.89 - 16 56.06 :
1004.44 17 s
4"
. FEAR QUESTIONNAIRE (MAIN PHOBIA) -
.Source of Variation S.S. E M.S. F F PROB
BETWEEN GROUPS 16.06 1 16,.06 6.28 .023
- WITHIN GROUPS 40.89. 16 2)56
TOTAL 56.94 17 :
PEAR QUESTIONNAIRE (GLOBAL Pnoam), ‘ §
Sour f Variation - S.S. M.S. . - F F PROB.
. BE EN GR ) 6.72 ~ 1 6.72 1.77 .202 .
GROUPS ., - 60.89 .16 3.81
TOTAL < 61 .61 N 17 | To-
. TWO GaOUP BY. THO (SESSION) REPEATED MEASURES ANALYSIS. B
- QF *VARI CE: ON SELE'-REPOR VARIABLES USING SEQUENTIAL g
. SUM OF SQUARES. . * | e .
IPAT -7 . \
' Source of Variation S.S. DF M.S. * BT 'F PROB.
WITHIN CELLS --342.78 16 .21.42 : Y
SESSION - - '61.36 1 61.36 2.86 .110
+ GROUP BY SESSION 51.36- 1 51.36 2.39  .141
- [ 4
SOMATIC INVENTORY N <L L
Source Variation S.8. DE = M.S. F F PROB.
WITHIN C S 1972.89.. 16. 123.31 ' o
SESSION 49.00 1 49.00 .39 . .537
“GROUP BY SESSION "“\_1.067.‘1(1 -1 1067.11 8.65 . .010 : v
STATE ANXIETY SCALE . - " «
.Source of -‘Variation S.S. DF M.S. F. F PROB.
. 'WITHIN CELLS 2424 22 16 ' 151.51
» SESSION = . 2304,00 1 2304.00 15.21 .001
GROUP BY SESSION 277.78 1- 277. 78 - 1.83, ..195
ANXIETY, SCALE (PRESTRESS) C :
Source of Variation S.S. DF M.S. F F PROB.
_WITHIN CELLS . . 108.77 16 6.80 .
SESSION - - 252.28 1 252.28 37 11 . .000 -
CROUP BY SESSION 33.45 1 33.45 4.92 041 -
' ANXIETY ‘SCALE #osmsr.m'rmm S
. Source of Variation S.S. DE M.S. F . F PROB. -
WITHIN CELLS ~-36.11 16 2,26 . - 1, .
SESSION 185.87 1 185,87 82.35 0.000 . %y .«
.GROUP BY SESSION .5.60 1. 5.60 2.48 +135 ° :
" FEAR QUESTIONNAIRE (TOTAL PHOBIA SCALE -
Source of-Variation S.S. DE M. F F PROB. . .
- WITHIN CELLS 1371.22 16 85.70 : w
e - ¢ ; ‘
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2177.78 1 2177.78 25.41 000

SESSION .
GROUP BY SESSION -9.00. 1., 9.00 .10 -.,750 o
*FEAR QUESTIONNAIRE (ANXIETY-DEPRESSION SCALE) , ‘ . .

Source ‘of Variation S.S. M.S. F PROB. -
WITHIN CELLS 402 .44 16 25.15 .
SESSION " *711.11 1 711.11 28.27 .000 }
GROUP BY- SESSION .44 1 .44 « .02 .896
E EAR QUESTIONNAIRE (MAIN PHOBIA SCALE) .
‘Source of Variation S.S. DF F F PROB.
‘. COVARIATES ‘ . . '

FOMP1 . 12.49 1 .12.49  3.13  .097 ’
~MAIN EFFECTS . - - - * , '

GROUP +7.68 1 7.68 1.92 .186 -
EXPLAINED 20.16 2 10.08 2.53 113
- RESIDUAL + 59.83 - 3.99 -
TOTAL ; ) '80.00 1/" - 4,71 -
FEAR QUESIIONNAIRE (GLOBAL PHOBIA SCALE) C ’ /
-Source ‘of Variation S.S.* .. DF M.s. F F PROB. 7
WITHIN CELLS 29,44 16 1.84 - e 7 .
SESSION 32.11 1 32.11. 17.45° .001 . ° -

Y

‘
X )
]

-GROUP BY SES_SION ’
. TWO (CROUP) BY THREE (PERIOD REPEA'PED MEASURES ANALYSIS OF

. . VARIANCE ON SESSION ONE
—'ACTIVITY

) RESPIRATION RATE
v Source of Variation

PERIOD
ERROR

THORACIC RESPIRATIO}G DEPTH -

-4

'PERIOD BY GROUP

"Source of Vari.ation '

GROUP
ERROR
PERIOD

PERIOD BY GROUP .

ERROR

- ABDOMINAL RESPIRATION DEPTH

Source. of Variation

GROUP .
ERROR
PERIOD
PERIOD BY
ERRCOR

\

ouP

PEAK HEART RATE
Source- of Variation

GROUP

a

5.44 1 5 44 2.96 .105 /

ES OF TONIC PHYSIOLOGICAL"

’ ?
.

§.s. "DF . M.,s.’ F .F PROB. !

. 249.18 1 '249.18 2.40 0.141 : C el
1661.63 16 103.85- iy ‘
2.26 2 1.13 0.24 0.785 ,
21.81 2 10.91 2.36 0:111 ‘
147.93 32 4.62 o
. .S.S. DF M.S. F - F PROB.
173.24 1 173.24 6.30 0.023 .
440.07 16 27.50 . <l
©7.69. 2 3 es . 1.87 ' 0.169 )

. 8.44 - 2 2.06. 0.144
65.65 32 \‘2 OS . :

S.S. DF  M.S. F  FPROB. | -

. 56.39 -1 . 56.39 - 3.86 0.067
233.67 16 14.6 ~
-“"4.35 2 2.1 2.35 0.111
5.12 .2 2.56 2.76 0.078
20.61 %2 . o0.92 a A
S.S. ‘DF M.S. F F PROB.

377.73 1 377.73 0.75 0.399 .o N

Gaw o b
e Thes e )

e
niF
A0
Pta



ERROR ' 8063.16 16 503.95
PERIOD 61.68 - 2 30.84 4. .40 0.020.
PERIOD BY GROUP 12.24:- 2 6.12 - 0.87 0.427
"ERROR . 224.23 32 7,01 \\
LOW HEART RATE - N
Source of Variation S.S. DF M.S. 13 F PROB.:
GROUP 105.45 1 10545 0.20 0.657
ERROR © 8248.39 16 515.52
PERIOD . 54,77 2 27.38 3.85 0.032
PERIOD BY GROUP 28.57 2 14.28" 2.01 0.151
ERROR 227.44 32 7.11 ,
NUMBER OF SPONTANECUS SCRs . *
Source of Variation s.S. DF - M.S. . F F PROB.
' GROUP . 3.63 b 3.63 ' 0.15 0.702.
ERROR . 383.18° 16 23.95 -
PERIQD / 12.48 2 6.24 1.07 0.354
PERIOD BY GROUP . 581 ‘2. - 2.91 0.5 0.612"
" ERROR . 186. 37 32 5.82 ‘¢
ONEWAY ANALYSIS OF VARIANCE. 'BETWEEN GROUPS ON INITIAL
MEASURES OF PHYSIOLOGICAL REACTIVITY.
HEART RATE- ACCELERATION . k‘ .
Source of Variation . S.S. Dl-' _ M.S. F F PROB.
BETWEEN GROUPS . 80.22 1l 80.22 1.03 .326
WITHIN GROUPS, " 1248.22 16 78.01° .
TOTAE—— 1328.44 17
HEART RATE DECELERATION
Source of-Varlation S.S. DF M.S. .- F F PROB.
BETWEEN GROUPS 34.72 1 34.72 1.09 .312
WITHIN GROUPS ’ 510.22 16" 231.89 L
_TOTAL . 584.9¢ 17,
SKIN CONDUCTANCE RESPONSE (AMPLITUDEL
Source of Variation- S.S S.. F E PROB
BETWEEN GROUPS . .74 74 3.30 .088.
WITHIN GROUPS - 3.62 16 .23 T
TOTAL . 4:36 17 ) . Lt
SKIN CONDUCTANCE RESPONSE (RECOVERY TIME) ' :
Source of Variation S.S. M.S. F F PROB.
BETWEEN GROUPS 4.11 1 ) 4.11 . 5.11 .038
" “WITHIN GROUPS 12.87 16 = .80 )
: TOTAL 16.98 17 -

TWO (G!OUP) BY TWO (SESSION) BY THREE (PERIOD). REPEATED
MEASURES ANALYSIS OF VARIANCE ON MEASURES E TONIC -
PH!SIOLOGIGAL ACTIVITY.. :

RESPIRATION RATE

Source of Variation S.S. DF M s. - F F PROB.
MEAN  51134.26 1 "51134.26 308.43 0.00.
"CROUP . = 1696.15 1 1696.15 10.23 0.00
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ERROR ! 2652.59 16  165.79
SESSION 1240.33 1 _ 1240.33 53.88 0.00
_SXG .. . 355.20 1~ "355.70 15.45 0.00
ERROR : 368.29 16 .  23.02 .
PERIOD 6.13 2 3.06 0.44 0.65
PXG 13.02 2° 6.51 0.93 0.40
ERROR . 223.85 32 6.99 .
SXB ‘ 506 2 . 2.53 0.63 0.54
SXPXG 10.91 2 5.45 '1.37 0.27
/ ERROR 127.70 « 32 3.99
' THORACIC RESPIRATION DEPTH L
Source of Variatipn S.S. DF M.S. F F PROB.
MEAN . 770 7036.39 1 703639 158.96 0.00
CROUP ~ - . 212.86 -1 - 212.86. .4.81 0.04.
ERROR 708.24 16 44,26 ' ,
SESSION ... 38.26 1 38.26 2.35 0.14
SXG . 35.09 1 35.09 2.16 0.16
260.19 16 16.26 g
}&@ ‘11,62 2 . 5.81 °3.47 0.04
.- ' 27973 2 1 4.86 2.91 0.07
g 53.53 32 1.67
.SXP . L 3.05 2. 1.53 0.87 0.43
SXPXG - o 1.62 0.81 0.46 0.63
ERROR 55.93 32 1.75 .

L

ANAI.YSIS .OF COVARIANCE ON SESSION TWO THORACIC DEPTH
. MEASURES WITH SESSION ONE SCORES AS COVARIATES. '
Source-of~Varlation- '8.S. DF M.S. F F PROB.

* GROUP- . 1.32  1- 1.32 0.0¢ 0.840"
. COVARIATE ~ - . 95.15 1 95.15 . 3.02 0.102

ERROR ..+ v 471.85 15 31.46 o

PERIOD - 6.54. 2 3.27 _ 2.28 0.119 -
PERIOD BY GROUP - 2.01 2. 1.03 0.72 0.494
COVARIATE 0.01 1 . 0.01 0.01 0.926

ERROR 44.42 31 1.43 ‘

ABDOMINAL RESPIRATION DEPTH . ? .

Source of Variation S.S. DE- M.S, - 13 F PROB.

MEAN 1638.55 1 1638.55 106.26 - 0.00

GROUP . 183.33 1 -183.33  11.89 0.00

ERROR ~ - ‘ 246.73 16 15.42

SESSION 20,69 1 - 20.69 2.75 0.12. ;
SXG - - 8.53 1 8.53  1.13 o.30‘\
ERROR : 120.57 16 - 7.54 . .
PERIOD - 1.42 2 0.71 1.39 0.26

_.PXG - 2.69 2 © 1,34 2.64 0.09

ERROR -~ 16.29 32 0.51

A
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SXP ' 3.29 2 -1.64 2.18
SXPXG ., 2.84 2 1.42 1.88
zanon a 24.16 32 0.75 ;
LOW HEART RATE g t
Source of Variation S.S. DE’ M.S. ) o
MEAN Lo 471554.80 .1 471554.80 648.91
GROUP 0.90 1 0.90 0.00
ERR ‘ 11627.05, 16  726.69
SESSION 1960.11 ° 1 1960.11  3.81
SXG ©.184.19 . 1 - 184.19 0.36
ERROR 8221.85 16 513.87
PERIOD : - ~8.02. 2~ ,. 4.01 0.73
PXC ‘ : 62.12 2 31.06. . 5.64
ERROR . 176.26

.32 5.51

- SXP . ) '58.30 2 29.15 7.15
SXPX& - T 1.06 2. 0.53 0.13
ERROR Co 130.54 32 4,08
PEAK HEART RATE ,

* Source of Variation S.S. DFE M.S. F
MEAN 670017.61 1 670017.61 887.69
GROUP 329.00 1. 329.00 0.44
'ERROR 12076.59 16 754.79 .
SESSION o " 1865.51 1 1865.51 5.07
SXG - . " 87.37 1 . 87.37 0.24
ERROR ' 5888.47 16 368.03

N — : . .
PERIOD ., 57.28 2 - -28.64° 4.55
PXG - : 33.89 2 16.94 2.69
ERROR 201.59 32 . 6.30 .
SXp _ ~16.60 8.30 1.36
SXPXG ~0.79 g , 0.39 ° 0.06 |
ERROR 195.35 3 6.10 ?
SPONTANEOUS 'SKIN CONDUCTANCE RESPONSES
Source'of Variation S.S. DF M.S. F
MEAN 2966.26. 1 '~ 2966.26 86.57
GROUP 31.1s 1 = 31.15 0.91
ERRCR 548.26 16 - 34.27 .
SESSION 176.33 1 176.33 10.31
SXGC \ 8.33 1 8.33 - 0.49

‘ oR | ..273,67. .16 17.10 .
PERIOD  J 15.860 2 . 7.9 1.52
PXC . 3.35 2 . 1.68 - 0.32
ERROR . l66.18 32 - 5.19 -

. SXP _ \'6.32 2 3.3  1.03



SXPXG. . 317 2 - 158 0.48 '©.62
ERROR 104.78 32 3.27

- n Am em gm n D S En G R m L ST SN N em D G TR D e G D TP . G D TR UL P D Gn S G AR R S D SV D D e R A NR MR EE e PP - Gm

TWO (GROUP) BY TWO (SESSION) REPEATED MEASURES ANALYSIS
OF VARIANCE ON MEASURES O PHYSIOLOGICAL REACTIVITY
USING SEQUENTIAL SUM OF SQUARES.

HEART RATE ACCELERATION

BN

Source of Variation S.S. DE M.S. "F F PROB.
WITHIN CELLS © 746.11 16 46.63 '
SESSION 87.11 1. 87.11 . 1.87 .191
GROUP BY SESSION 58.78. 1 58.78 1.26 .278
HEART RATE Dtctnmno@é- | | . |
WITHIN CELLS U™ 433589 16 Beer p ¢ FERE i
SESSION 215.11 1 215.11 ( 7.20 .016. SR
GROUP BY SESSION 0.00 1 70.00  0.00 1.000 A
'SKIN CONDUCTANCE 'RESPONSE (AMBLITUDE) ' . o i /
‘S'cla%r_icl:g (o:Et:'L\I{griation S, 8116 ?E .M*Sl3 - F F PROB. e
SESSION .7 o 17 0 129 213 - .
GROUP BY ‘SESSION . 01 1 .01 o5 (80
SKIN CONDUCTANCE RESEONSE (RECOVERY TIME) . RN
vs‘?%ﬁ géL\I{griation S7SB4 l]).g M7Sé4 F F BROB. /
SESSION } 011 1 0.11 0203 0.855
GROUP BY SESSION > 0.00 1 0.004 0«0 0.971.
ANALYSIS OF COVARIANCE/ON SESSION TWO SCR RECOVERY TIME

"SCORES WITH SESSION/ONE SCORES AS THE COVARIATEL" . ° -
Sosrce of Variatlon '~ S.5. DF - F F 'PROB.
COVARIATE :

SCRRTL = 0.26 1 - 0.26 0.52 .823
MAIN EFFECTS . . .

GROUP . 6.29 1  6.29 1.25 .280 -
EXPLAINED 6.55 2. .3.27 0.65 .535 :
RESIDUAL 75.25 15  5.02
TOTAL 8179 17 4.81

- - /
% |
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